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the limpet and the top hat 


Consider the limpet clinging to his wet rock; 


for this function he is, of course, ideally shaped. 


Top hat stringers are the right shape, 


by virtue of high torsional stability, 


but, if of riveted construction, they need two lines of rivets; 


this entails more material, more work and more weight, 


* Redux simplifies top hat’? construction 


because two lines of glue are as easily applied as one. 


If the limpet wanted to remain on that particular rock for ever 


we would recommend the ‘ Redux ’” process. 


EFFICIENT STRUCTURES 


‘Redux’ bonding saves weight and removes stress raisers 


‘Redux’ bonding is an easy, thoroughly practicable 


process developed by Aero Research Limited as the 


result of experience in designing and making aircraft. 


To quote from a paper presented to the Royal Aero- 


nautical Society on the 20th February, 1953, by 


Mr. H. J. Pollard, Wh.Ex.,F.R.Ae.S. Director (Aircraft) 


of the Bristol Aeroplane Co, Ltd: 


“It is hard to understand why more designers have not 


adopted the ‘Redux’ process; it prolongs the life of structures, 


it saves weight and cost, a good finish may be obtained through 


its use, and no enormously expensive new plant is needed.” 


Aero Research Limited 


A Ciba Company Duxford, Cambridge — Telephone: Sawston 187 
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SHEFFIELD. 


FIAT G46 
Primary Trainer 


FIAT G49 
Basic Trainer 


FIAT G59 
Advanced Trainer 


FIAT G80 
Turbojet Trainer 
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The four Fiat training planes that 
satisfy the latest requirements for 
the gradual and complete training 


of high-speed aircraft pilots. 


AERITALIA SECTION (AEROPLANES) 336 CORSO FRANCIA TURIN 


LINGOTTO SECTION (ENGINES) 250 VIA NIZZA 


(ITALY) 
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The fuel system of the 
RECORD-BREAKING HAWKER HUNTER 
is pressurised by this valve 


4444 


Hymatic Reducing Valve PS.48 is the answer 

to these problems. Air supplied from the 
engine at pressures up to 200 p.s.i. and 
temperatures up to 250°C. is controlled 
with precision, the reduced pressure being 
adjustable between 1 and 35 p.s.i. 
Weighing only 1.31 lb., it nevertheless 
passes up to 100 cu. ft. per min. This 
PS.48 series has }” BSP connections, 

is 7” long and 13” dia. 


THE HYMATIC ENGINEERING CO. LIMITED « REDDITCH + WORCESTERSHIRE 
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We believe this is the mos 
powerful and compact unit of its kind 
in operational use today... 


Ilustration shows a 50 kW unit 
of entirely new design 
produced by Vernons industries 
a dual voltage 112/28 volts 
Generating Set with an intermittent 
rating of 90 KW at the 112 volt end, 
and 12 kW at the 28 volt end. 
This unit embodies a Rolls Royce 
8-cylinder petrol engine 
developing 170 H.P. at 3,000 r.p.m. M4 One example of the 

4 P= specialised service offered 


by Vernons Industries— 
your enquiries are invited. 


for AIRCRAFT 


VALLEY RD> BIDSTON BIRKENHEAD: Telephone : Birkenhead 6416 
INDUSTRIES LTD. 
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™WESTLAND 


SIKORSKY S.51 
powered by 

ALVIS LEONIDES engine HH 

fitted with HOBSON | i 

INJECTION CARBURETTERS | | | 


In producing these—the first British engines 
developed specifically for Helicopters— 
Alvis Ltd. again choose Hobson Injection 
Carburetters. The precision and unfailing 
reliability of these units have been proved 
in every sphere of aircraft activity and 
are generally acknowledged throughout 
the Industry. 


H. M. HOBSON LTD. FORDHOUSES 


THE GD 
rislol 171 & 173 
helicopters powered by 

ALVIS LEONIDES engines 
fitted with HOBSON 

INJECTION CARBURETTERS 


Hl THE NAME SYNONYMOUS WITH THE 
Hil RESEARCH AND DEVELOPMENT IW 
A | CARBURETTERS FOR AIRCRAFT 
ENGINES OF ANY CAPACITY 


WOLVERHAMPTON 


Licensees in U.S.A. and Canada: Simmonds Aerocessories Incorporated 
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Turner « Savage Ltd 


Panel Beaters and Sheet Metal Specialists, 
are proud to have been associated with 
the success of the 

Spitfire - Attacker - Swift 


and offer their hearty congratulations <i 


upon the 40th Birthday of Supermarine. 


Turner « Savage Ltd 


Specialists in Panel Beating - Wing Making - Precision Shaping of 
Aircraft Panels - Sheet Metal Prototypes and Production. 
140 WILLESDEN LANE +: LONDON : N.W.6 
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CONGRATULATIONS... 


James Booth & Co. Ltd., pioneer 


manufacturers of strong light aluminium 


alloys in this country, offer hearty 


congratulations to Supermarine on the 


occasion of their 40th anniversary. 
Throughout their history, Supermarine 


have made a most impressive 


contribution to the evolution of 


modern aircraft, and we are 


proud to be able to record that 


we have been one of their suppliers 


during the whole of this period 


of spectacular achievement. 


» TO SUPERMARINE 


R27 JAMES BOOTH & COMPANY LIMITED © ARGYLE STREET WORKS - BIRMINGHAM 7 
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Teddington Controls 


are proud to be amongst those privileged to 


share in the past and present achievement of 


Vickers Supermarine 


TEDDINGTON CONTROLS LTD., CEFN COED, MERTHYR TYDFIL, SOUTH WALES. 


Hot Air Valves: Time Switches: Cartridge Selector 
Switches: Fuel Tank Pressurisation Equipment: 


Altitude Switches: Electromagnetic Valves: De-icing Controls. 


A new Self-contained fire fighter! 


LIGHT DUTY 
AIRFIELD 
CRASH TENDER 


This fire-fighting vehicle, built on the well-known “‘Land-Rover™ 
chassis, is designed to operate independently as a self-contained 
unit on airfield crash fire duties. It delivers a total of 550 
imperial gallons of foam in 75 seconds, and is capable of rapid 
movement over unmade ground. Its equipment includes a 
60-gallon tank containing a solution of “Pyrene’’ Pre-mix Foam 
Compound and water, a “Pyrene’’ F.B.2) Foam-making 
Branchpipe, a suitable length of hose, a 2-gallon “*Phomene™ 
Foam Fire Extinguisher and a C.D.10 (10 Ib. size) CO) Fire 
Extinguisher. 


A second model, C.D.10 extinguisher, is connected to the 
60-gallon tank and used to expel the pre-mixed solution under 
pressure to the foam branchpipe. For dealing with crash fires 
involving the lighter classes of aircraft, this unit has the advan- 
tages of being highly mobile, simple to operate and completely 
self-contained. 


Full details and specification are available upon request from 


THE PYRENE COMPANY LIMITED 


(Dept, FL.10), 9 GROSVENOR GARDENS, LONDON, S.W.1. Tel. ViCtoria 3401 
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(Merthyr Tydfil 666) 
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Incorporated in the superb VICKERS VISCOUNT are 
many examples of British Engineering Achievement ... 


including, of course, <EpEe> FUEL LINE EQUIPMENT 
Used on the SPITFIRE. . . now specified for the 


ATTACKER’. . VALIANT) 


SELF-PRIMING PUMP & ENGINEERING COMPANY LIMITED, SLOUGH, BUCKS. Telephone Slough 23277 
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Problems of a Piping Designer 


Flexible pipe assembly design 
must always be a struggle 
between weight reduction 
and the counter claims 

of fire-proofing and 

pressure resistance 


FLEXIBLE PIPE ASSEMBLIES 


Avica flexible pipe assemblies are used by Britain's 
leading aircraft constructors in such front-line engines 
as the Rolls-Royce ‘‘Dart’’ and Bristol ‘‘ Olympus "’ 
. . . and in such incomparable aircraft as the Vickers 
** Swift ’’ and the Handley Page ‘* Victor.”’ 


AVICA EQUIPMENT LIMITED 


| Adams Place, Holloway Road, London, N.7 
Tel: NORth 428! + Cables: Corpavia, London 


T 4 5848 


2 OCTOBER 1953 


AVIATION 
TRADERS 
LIMITED 


We can assist you in your Aircraft Spare Parts 
provisioning programme by offering you the enormous 
resources available in our ARB Approved Bonded Stores 
at Southend and Stansted Airports. Our Spare Parts 
are new and unused, or Overhauled and Released by our 
extensive workshops, approved by the Air Registration 
Board, and among the finest equipped in this country. 

We shall be pleased to receive your inquiries for your 
Spares requirements, and are prepared to offer quota- 
tions ex stock of the items we have available. 


Listed below are a few examples of Electrical items from 
our Stock Cards :— 


5A/2334 Lamp, Signalling, Type B. 

5A/3036 Plugs, 2-pole, No. 1 Type AE1. 

5C/430 Blocks, Terminal, Type B, No. 1, 2-way. 
5C/431_ Blocks, Terminal, Type B, No. 2, 2-way. 
5C/432 Blocks, Terminal, Type B, No. 1, 3-way. 
5C/723 Switch, Magneto Relay, Type C. 
5C/758 Boxes, Fuse, Type C, 4-way. 

5C/761_ Boxes, Fuse, Type D, 8-way. 

5C/856 Plugs, 2-pole, Type E.P.1.A. 

5C/870 Suppressors, R/1, Type B. 

5C/897 Switch, Magneto Relay, Type H. 
5C/1079 Lamps, ‘Terry,’ Anglepoise. 

5C/2828 Switch, Master, Type C. 


We are prepared to submit quotations for large 
quantities of the following :— 


F.51603 Simms Contact Breaker"Assemblies. 


F.50863/1 Simms Contact Breaker Arms for 
above assemblies. 


These items are new and in original Manufacturers’ 
Packing. 


We invite inquiries for Quantity overhaul of 
Aircraft and Ground Electrical Apparatus, 
and the manufacture of Component parts. 


Please contact our SALES DEPARTMENT for all your inquiries. 


15 Great Cumberland Place 
London, W.1 


Telegrams: 
“Aviatrade, Wesdo, 
London."’ 


Cables: 
“Aviatrade 
London.”’ 


Telephone: 
AMBassador 2091 
(5 lines) 
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the smaller and the better 


Sometimes we think we must be our own 

worst enemies. As soon as we produce a good 
aircraft gauge —and the Pacitor gauge is a very 

fine instrument —we start to criticise it. Is it too 
heavy ? Does it take up too much room? Can this, 
that, or the other be bettered ? Well, that’s what 
we’ve done this time. And the result of all our 
back-biting is the NEW Pacitor gauge. 

Indicator, Oscillator and Rectifier on this new 
equipment are combined in one unit, making it very 
compact, easy to install and easy to service. And it 
is only one-third the weight of its predecessor. 

Yet it still records accurately the contents of 
individual tanks or several tanks summated on the 
same dial. In short, it’s a better gauge all round. 
Developed under the auspices of the 

Ministry of Supply. 


THE Pacitor ELECTRONIC FUEL CONTENTS GAUGE 


Enquiries to: 


SIMMONDS AEROCESSORIES LTD., 


BYRON HOUSE, 7-8-9, ST. JAMES’S ST., LONDON, S.W.1. 


Head Office & Works: TREFOREST, PONTYPRIOD, GLAMORGAN. 
ALSO BIRMINGHAM, STOCKHOLM, MELBOURNE, SYONEY, AMSTERDAM, AND MILAN. 
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BURNLEY PRODUCTS 
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JET Engines TEST-BED 


Lubrication and Fuel Filters | 
Air, Lubrication and | 


» Fuel Filters | 


FLIGHT 


For these, and many other applications, 
leading manufacturers specify 


WOKES 
FILTRATION 


PISTON Engine 


Air, Lubrication and 
Fuel Filters 


CABIN Pressurisation 


Air Intake Filters and Silencers 


VOKES LIMITED - Head Office: GUILDFORD - SURREY 


London Office: 40 Broadway, Westminster, $.W.1 Vokes (Canada) Ltd., Toronto - Vokes Australia Pry., Led., Sydney - Represented throughout the world 


A 


FOR THE AIRCRAFT INDUSTRY . . . 


Specialists in the production 


of jet pipes, flame tubes, 


exhaust units, discharge 


nozzles, etc. Repair 


programmes carried 


Phone: Burnley 3121 


ENGLAND 


FULLEDGE WORKS BURNLEY LANCS - 


n.d.h.942 
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The Short Seamew S.B.6 


light anti-submarine aircraft 


for the defence of sea 


communications. Specifically 


designed for operation 


from the escort carriers of 


NATO Forces and for 


inshore maritime patrols 


from small coastal airfields. 


Particular attention has been 


paid to the achievement 


of a light though extremely 


rugged construction; to 


ease of maintenance as well 


as the simplicity of all 


ancillary services. Ordered 


for quantity production 


for the Royal Navy 


THE FIRST MANUFACTURERS 
OF AIRCRAFT IN THE WORLD 


Short Brothers & Harland Ltd., 
Queen's Island, Belfast. 
London Office : 


17 Grosvenor Street, W.1 
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THE, PULSOMETER ENGINEERING CO, LTD, READINGe: 

DESIGNERS AND MANUFACTURERS OF FUEL PUMPS 
DVORJALL KINDS OF AIRCRAFT ARE PROUD OF THEIR LONG AN 
RSSOCIATION WITH THE HISTORIC ACHIEVEMENTS. 
OF VICKERS SUPERMARINE 


SUB-CONTRACTORS TO MESSRS. SUB-ASSEMBLIES & DETAILS 
ANCILLARY EQUIPMENT 
FOR THE | AIRFRAME COMPONENTS 
TOOL MAKING & DESIGN 
FLYING CONTROLS 
MACHINED DETAILS 
“SWIFT” PROTOTYPES 
“VALIANT” 
“ATTACKER” 
“SPIiTFIRE” 
“WELLINGTON” 


“WARWICK” ETC. 


HEREFORD. 
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3068 
AY 


Thirty-four years ago... in 1919, we were supplying 
material to Vickers, and in the years dating from 
the memorable trans-Atlantic flight of Alcock and 
Whitten Brown our co-operation has grown ever 
closer. We are very proud to be associated with 
the production of many Vickers aircraft, for 
large quantities of STONE’s sand and die- 
castings in aluminium, magnesium and 
bronze are being supplied for them to 
Vickers and their sub - contractors. 


YoSVOND 
& CO (CHARLTON) LTD 
Sand die-castings in aluminium, magnesium & bronze 
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Stress-free 
Precision Casting 


by the 


MOULD PROCESS 


The reflector casting illustrated, measur 
ing 4 ft. 1 in. in diameter by 2 ft. deep, 
and weighing 550 Ib. as cast, represents 
one of many interesting applications of 
the Parlanti Mould Process. 

Castings by this method, which makes 
use of ‘temperature graded anodised 
aluminium alloy dies, are stress-free and 
homogeneous, with qualities typical of a 


forging. Please send for full details. 


CARRON PARLANTE Ltd 


Carron + Falkirk + Stirlingshire - Falkirk 35 


London Office 
15 Upper Thames St * London + EC4+ Cen 7581 


Main Spar Assembly 
Jigs for the Hawker 
“Hunter’’ Jet Fighter. 


JIGS & FIXTURES 
PRESS TOOLS 
GAUGES 
STAMPINGS 


CAPSTAN LATHE 
WORK 


MACHINED 
COMPONENTS 


SPECIAL. 
MACHINE TOOLS 


PLASTIC MOULDS 
REPETITION WORK 


Fully Approved 
Ref. No. 793672 38 
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We are proud to be associated with 
the production of the magnificent 


HAWKER 
HUNTER 


JIGS ano 
FIXTURES 


including 
MAIN SPAR ASSEMBLY JIGS 


and 


TAIL PLANE ASSEMBLY JIGS 


manufactured by 


LEYTOOL WORKS, HIGH RD.,.LEYTON, LONDON, E 10 


Phone Leytonstone 5022-4 
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As sub-contractors working on experimental and 

prototype development for Vickers Supermarine 

Works, we are proud to bask a little in the reflected 
glory of their 


ANNIVERSARY 
of 


outstanding aeronautical achievement and success 


Many happy returns from 


r. G. MALES bro 


SHOREHAM AERODROME, SHOREHAM, SUSSEX 


RMET 


Regd Trade Mark 


FLIGHT 


valves 


for high-pressure 
pipe lines 


Expressly designed 
for the job! 


Normally our stocks of stan- 
dard valves are sufficient to 
mect urgent requirements. For 
large quantities, however, de- 
livery is from 8-12 weeks. 
Non - standard valves for 
special requirements — gladly 
quoted for on receipt of details. 


Technical literature 


available on request 


BRITISH ERMETO CORPORATION LTD. 
Maidenhead, Berks. 


Telephone 2271-4 


incor, 
W.& A.WILLIAM 
CO., LTD. 


ratin, 


BRITISH EMULSIFIERS LTD. 


Son AERONAUTICAL & GENERAL ENGINEERS 
SHEET METAL FABRICATORS 


All enquiries to: 


A. 1. D. and 
A. R. B. APPROVED 


16/24 BREWERY ROAD, LONDON, N.7 


Telephone NORTH 4411 
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TRANSPORT 


The ‘ Universal” will carry the same unit load as the largest 
oilfield trucks. Rotary tables— travelling blocks — slush pumps 
for drilling— Kelly’s and drill collars up to sixty feet in length. 
All such items of heavy equipment within the unit weight of 
22 tons and of a size which can be accommodated in the main 
cargo compartment, 40 feet by 10 feet by 10 feet, can be trans- 
ported without breaking them down to small sections. 

Loading facilities for the * Universal” are such that machinery 
and stores can be handled by built-in winch or by fork-lift trucks. 
There is an internal roller track on the floor of the freighter 
and side-wall tracks for pallets containing small equipment. 
Rugged construction and four-engined safety, combined with 
the ability to operate from undeveloped airfields are features 
which are unique in the 


Blackburn and General Aircraft Limited, Brough, E Yorks, England 
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ane A Fixed Frequency, Single Channel Receiver 
covering 2 to 20 Mc/s. 


The crystal-controlled R.93 is an important receiver 
which has been designed to operate over long 
periods under either temperate, arctic or tropical 
conditions at unattended sites. A number of R.93’s 
may be stacked in standard 19” racks for multi- 
channel working on R.T. or W.T. Double or triple diversity racks can also be 
supplied with suitable terminal equipment for direct teleprinter operation from 
frequency shift transmission. Enquiries will receive immediate attention. 
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REDIFON LIMITED 
RADIO COMMUNICATIONS DIVISION 


BROOMHILL ROAD Kedifon 


LONDON, S.W.18 


‘Phone : VANDYKE 7281 


DESIGNERS AND MANUFACTURERS OF RADIO COMMUNICATIONS AND INDUSTRIAL ELECTRONIC 


EQUIPMENT 


U.S.A.F. Aircraft being sprayed with GUNK and water to rid skin 

* surfaces of radio-active particles. (Photograph from /ilustrated London 
News, May 10th, 1952. Reproduced by courtesy of the Keystone 

Press Agency, Ltd.) 


UNEQUALLED 


AIRCRAFT « ENGINES 
& PARTS HANGAR 
FLOORS AIRPORT 
APRONS & WORKSHOPS 


GUNK is always ready for use, 
it cleans without the aid of heat or 
special apparatus. To operate, 
simply apply GUNK by spray, 
brush or complete immersion— 
then hose or rinse off with water. 
GUNK is non-injurious to alu- 
minium or its alloys. Write today 
for full details and sample to the 


makers :— 


BENNETT (nyoe) LTD. 


BOSTON MILLS e 


HYDE 


{ 
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We congratulate Vickers-Armstrongs 
on their 40th Anniversary, 

and recall with pride our long 

and happy association 

with a Company which has 


contributed so much to the 


supremacy of British Aviation. 


YT. I. ALUMINIUM LTD., Redfern Road, Tyseley, Birmingham 11. 
Telephone: Acocks Green 3333. 
Aluminium and Aluminium Alloy Ingot, Billets, Slabs, Sheet, Strip, Plate, Tubes 


and Extrusions to all Commercial, A.I1.D. and Lloyd’s Specifications. 
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Casy Landing 


The Delta configuration of the AVRO VULCAN 
offers excellent handling qualities at low speeds. 

The technique of approach and landing is exceptionally 
simple. ‘The landing attitude is normal and approach 
speeds may be selected over a wide range. Powerful 

air brakes and the absence of trim changes from air 
brakes or undercarriage are other welcome features 

of this, the most effective bomber in the world. 


A. V. ROE & CO., LIMITED / MANCHESTER 


Easy Landing. 
Exceptional Safety. 
Great Range. 
=o 5. High Altitude Flight. 
. High Speed 

Servicing Simplirty. 
Fighter-like Manauvrability. 
Large Carrying Capacity. 


Member of the Hawker Siddeley Group Pioneer. . . ared World Leader in Aviation 
Great Development Potential. 
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Supermarine Record 


Tes bulk of this issue is devoted to the products and achievements of one of the 
great companies of the British aircraft industry during forty years of existence. 
Any apprehension which might be felt that twenty pages of history would prove 
heavy going for any readers whose minds are preoccupied with entirely modern affairs 
will, we feel sure, be dispelled by perusal of no more than a paragraph or two. From 
the beginning the story of Supermarines is one of enterprise and adventure. There will 
be few so unimaginative as to be left unmoved by recollections of the exploits of 
Schneider Cup Race days, and, after the trophy had been won outright, of the building 
of the Spitfires just in time to play their historic part in the Battle of Britain. 

Just now speed records and races are very much in the public eye. It is not always 
easy to justify the cost and loss of ordinary development time which may be occasioned 
by such attempts; yet on reading through the pages devoted to the company selected 
for this, our latest historical article, one cannot but be impressed both by the stimulating 
effect resulting from the striving for ever-higher speeds and by the technical knowledge 
and experience which have been derived directly from aircraft specially prepared for 
racing or record. 

That the Supermarine Swift should, during the time of preparation of this issue, have 
achieved the highest speed under low-level world-record conditions is a happy coin- 
cidence. It should be taken, perhaps, as an indication of the changed circumstances that 
Mike Lithgow’s flights had to be carried out in Libya in order to take advantage of the 
high temperature. This helped him to better Duke’s figure established in the Hunter. 

In America, sonic speed has already been achieved in level flight, though not yet, we 
believe, at low level, and in some quarters it is felt that the rules governing the inter- 
national speed record will have to be revised. It is to be hoped that the sound barrier 
will not put a stop to speed-record attempts as we know them, for they have in the past 
subscribed much to the spirit and technique of aviation. 


Dividends and Deficits 


LMOST simultaneous publication of the airline Corporations’ annual reports 
(which, incidentally, always prove more informative than comparable documents) 
makes this an appropriate occasion for consideration of their joint achievements— 

and the two national airlines have achieved a great deal, first in keeping up with stiff 
foreign competition and now in setting the pace. We are not among those who believe 
that the State operators can do no wrong, but, remembering that they have grown at an 
unprecedented rate into major companies, we feel that they have good cause to be 
proud of their achievements to date. Most air travellers will agree that both B.O.A.C. 
and B.E.A. are a credit to the nation. 

What of the problems as indicated in their report? B.O.A.C., who weathered a 
difficult year and successfully pioneered jet travel, will be readily forgiven for proclaim- 
ing a small profit which somehow emerges in this year’s books as a small, built-in 
deficit. The main thing is that the Corporation received no Treasury grant and operated 
at no cost to the tax-payer. Nearer home, we observe that the consistency of B.E.A.’s 
losses over the last three years (and the observation is in no sense derogatory) confirms 
the belief that the current combination of tasks faced by this conscientious and enter- 
prising team is not compatible with the achievement of a profit in the commercial sense. 

In speaking of profits, we might ask just how many national airlines do show a real 
profit without subsidy. The subsidies paid to foreign operators may either be hidden or 
paid openly as the accepted price of air-transport progress, but rarely are they regarded 
on the books as downright deficits. The Corporations contend, not without justification, 
that to have to declare a deficit under these circumstances is bad, variously, for staff 
morale, the airlines’ reputation and for national prestige. 

Both airlines have made representations on the subject, in each case for different 
reasons. Their brief should be made quite clear. Is it simply to operate at a profit year 
by year, or is it also in addition to develop British air routes and airliners and to keep 
open social services even if they are unprofitable? As B.E.A. point out, the question is 
essentially one of national book-keeping, and it seems to merit reconsideration. 
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FROM ALL 
QUARTERS 


The Swift’s Record Speed 


SINCE S/L. Neville Duke first attempted to break the world’s 
speed record in the scarlet Hawker Hunter prototype at 
the beginning of the month, the speeds have been twice raised, 
first off the South Coast of England—during the triumphant 
second attempt by Duke himself-——and then in  fmndl The Swift 
F.4, piloted by Lt. Cdr. M. Lithgow, flew to Libya on September 
21st to make an attempt over a course laid out along a straight 
stretch of desert road between Castel Idris and Azizio. 

It was hoped to take advantage of high ambient temperatures 
in order to raise Neville Duke’s record of 727.6 m.p.h.—which 
awaits F.A.I. confirmation—but in the event these very condi- 
tions caused considerable inconvenience both to those on the 
ground and to the pilot himself. During a preliminary run on 
Thursday, the 23rd, and on subsequent occasions, the cockpit 
temperature in the Swift reached 180 deg F, and the pilot’s 
cooling suit was not functioning satisfactorily. 

On Friday a serious attempt on the record was made in an 
ambient temperature of 102 deg and in bumpy air. But this 
time a fuel gauge failed and, left in uncertainty as to the amount 
of fuel he would have in hand, Lithgow decided to ignite the 
Avon’s reheat only five miles before entering the measured 
three kilometres, instead of ten miles before as originally planned. 
Secondly, the valve of his oxygen mask jammed as a result of 
excessive sweating during the previous day’s practice flight, and 
he was forced to rip the mask off during one of his passes at the 
measured course while flying at between 70 and 100ft. The action 
of ripping away the mask while travelling at nearly 750 m.p.h. 
resulted in slight “jinking” which—reports an eye-witness— 
caused some anxiety among the ground observers, 

Lithgow was up against yet another difficulty when he found 
that the smoke indicators, laid to enable him to pick up his course 
over the featureless desert, were inadequate; on his third run he 
nearly missed the course altogether. 

In spite of all these obstacles, the pilot achieved an average 
speed of 737.3 m.p.h. for the four runs. Speeds on each run were 


Ist, 743.6 m.p.h.; 2nd, 729.5; 3rd, 745.3; 4th, 730.7. 

Further attempts were in any case intended, but although, 
during a subsequent attempt on Saturday, this speed is believed 
to have been raised, the recording mechanism broke down owing 


to the heat, and the after-burner began to give trouble. The 
aircraft was then due for an engine change, and the timing equip- 
ment could not be repaired in time for another attempt on Sunday. 
Because of this, Friday’s speed of 737.3 m.p.h. was to be submitted 
to the F.A.I. in Paris for ratification as a new world’s speed record. 
There is a possibility that the Hawker Hunter will be used in 
an attempt to regain the record in a “new” hot foreign climate. 
Sir Frank Spriggs, managing director of the Hawker Siddeley 
group, has stated that the Hunter might be sent to Muroc, 
California, where conditions are ideal for high-speed flights. 
Meanwhile, from the United States came news of an attempt 
to raise Mike Lithgow’s record. The aircraft was the Douglas 
Skyray, built for the U.S. Navy, and flown by Lt. Cdr. James 
Verdin, whose first attempt on Saturday, September 25th, was 
postponed because of high winds. The next attempt, on Sunday, 


FLIGHT 


was likewise postponed, this time owing—by an odd coincidence 
—to an unserviceable fuel gauge. These attempts were made over 
the Salton Sea lake-bed in California, and on Monday Verdin 
tried again; the F4D delta achieved 742.7 m.p.h., i.e., 1.6 m.p.h. 
short of the one per cent margin necessary to beat the Swift. He 
was to fly again on Tuesday. Vickers-Supermarine indicated that 
Lithgow would try again this week, after overhaul of the timing 
apparatus. 

What is, perhaps, the most formidable record attempt, that of 
the North American F-190, is still to come. It is possible that 
the F-100, which has already exceeded Mach 1 in level flight, will 
for the first time raise the world’s speed record, which must be 
made at less than 100 metres altitude, beyond the speed of sound. 

As we go to press, confirmation of Duke’s record, at 
727.6 m.p.h., is announced (previous holder, Capt. J. Slade Nash, 
F-86D, 698.5 m.p.h.). Duke’s closed-circuit 709.2 m.p.h. is also 
ratified as a class and world record. 


Aerodrome Owners at Newcastle 


MORE than 50 members and guests of the Aerodrome Owners’ 

Association attended the 1953 Conference, which was held 
in Newcastle-upon-Tyne at the invitation of the Association’s 
chairman, Alderman R. Mould-Graham, who is also chairman of 
Newcastle’s municipal airport committee. 

The two-day conference opened on September 23rd with a 
visit to Woolsington Airport, where delegates inspected New- 
castle Aero Club’s fleet of Tiger Moths and Austers. 

Over coffee in the airport restaurant, Alderman Mould- 
Graham and the airport manager, Mr. Denyer, announced plans 
to extend and modernize Woolsington at a cost of £116,000. 
Improvements will include extension of the present 1,050-yd 
asphalt runway by 600 yd, extension of the parking apron, a new 
taxi track, enlargement of the passenger and Customs sheds and 
erection of a new three- or four-storey control tower. 

After reception by the Deputy Lord Mayor of Newcastle and 
luncheon in the Town Hall, the conference heard a talk by 
W/C. “Reggie” Brie (who is i/c B.E.A.’s Helicopter Experi- 
mental Unit) entitled Where is the Helicopter? It brought little 
cheer to those aerodrome owners who have lost a high percentage 
of their revenue following closure of R.A.F. Reserve schools; 
because, although W/C. Brie foresaw the eventual usefulness of 
small private airfields as helicopter airbus maintenance stations, he 


THE SCORCHER: Lt. Cdr. 
““Mike’’ Lithgow, seen framed 
in the eye of the Swift's Avon 
jet-pipe (right), is shown 
below traversing the 3 km 
course on the Azizio plain, 
Libya, during his successful 
attempts on the world speed 
record, as related on this 
page. The spectator (below 
left) is Col. Preston of the 
Royal Aero Club. Below, 
right, the observers are seen 
grouped round the timing 
apparatus as the Swift comes 
up to one end of the course. 
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thought that “airbus” services were at least seven to ten years 
away. For the present, he believes, helicopters should be regarded 
as air taxis rather than airbuses, because if people are prepared 
to pay taxi-fares six or seven times ‘bus fares just for convenience, 
they would probably pay £1 to travel from a crowded city to an 
airport in ten minutes by helicopter instead of 5s and 40 minutes 
by coach. 

Most of the remainder of the conference programme was on a 
less serious note, consisting of visits to places of interest. 

Perhaps the mest striking lesson learned by many delegates was 
the value of Hunting Air Transport’s internal service between 
Bovingdon and Woolsington. Some were in their offices in 
London at 5.45 p.m. on the 22nd, and in hotels in Newcastle 34 
hours later. Returning by the evening service on the 24th, they 
spent only two days away from home, compared with 34 days by 
their less air-minded colleagues. Their expenses were down by 
one night’s accommodation and meals to match, and at a cost of 
only 7s 2d more than first class rail fare, p!us a total of 12s for 
airport-to-town coach fares. 


Stansted Initiative 


IVEN enthusiasm and an airport, what can be done by a 

small R.A.F.A. branch was convincingly shown at Stansted 
on Saturday last. The air display organized by No. 951 
(Stansted) branch of the Royal Air Forces Association—with only 
90 members—brought to the airport some 7,000 spectators to 
see an excellent and varied flying show, backed by a comprehen- 
sive static exhibition. A full report will appear next week. 


Flight Refuelling Developments 


HE BOARD of Flight Refue!ling, Ltd., has recently been 

strengthened by the appo-ntment of “Mr. Bonne *r W. A. Dickson, 
C.B.E., who was formery director and general manager of the 
aircraft seci.on of Vickers Armstrongs. His election is stated to 
coincide with an important programme of expansion. 

Returning to the company after a brief absence in Canada is 
W./C. H. C. Johnson, whose new post is termed “special 
representative for the exp!oration and development of new fields 
of activity.” W/C. Johnson was an associate of Sir Alan Cobham 
for many years, and held important positions in Flight Refuelling, 
including that of operations manager (1946-9), after having been 
a founder of the company in 1934. 

A completely new line of development, which can only now 


THE DOCI 


LTHOUGH the secretary of the U.S. Air Force, Mr. Harold 

E. Ta!bott, chose strange terminology when he likened the 
Handley Page Victor to a baby carriage, it was quite clear what 
he implied. After flying in the first prototype, both as passenger 
and pilot, he was impressed with the vice'ess flying qualities of the 
machine and with its consummate ease of handling. 

Even more noteworthy than the all-round ease of handling is 
the claimed capacity of the Victor to “land itself,” once placed 
in a correct approach configuration. Sir Frederick recently had 
this quality demonstrated to many of the American delegates to 
the R.Ae.S.-I.A.S. conference. The date was the Monday 
following the S.B.A.C. show, and the weather was fine but 
exceptionally gusty. Tb: firm’s chief test pilot, S/L. H. G. Hazel- 
den, brought the Victor back from Farnborough to Radlett, 
where he put on a flying demonstration which was brief but 


American engineers are here being shown the cockpit of the Victor by 
S/L. Hazelden (right). Although the big roof hatches are open, the 
normal method of entry is via a large door on the port side of the nose. 
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be mentioned, is the entry of Flight Refue!ling into the aircraft- 
manufactur'ng industry, as principal sub-contractors to Armstrong 
Whitworth. In this capacity they are building the rear fuselages 
of the large number of Hawker/Armstrong Whitworth Sea Hawk 
fighter/bombers now being built—partly against an “off-shore” 
contract—for the Fleet Air Arm. We understand that the Sea 
Hawk contract is only a part of the extensive expansion. 


Handley Page Appointment 


ROM Handley Page, Ltd., comes news that Maj. R. E. Nicoll 

is relinquishing his position as their sales manager, in order 
to take up the post of commercial manager of Westminster 
Airways Servicing, Ltd; there 
he will continue to work with 
A. Cdre. A. V. Harvey, who is 
chairman of Westminster Air- 
ways Servicing as well as 
deputy-chairman of Handley 
Page, Ltd. 

Succeeding Maj. Nicoll is 
G/C. R. C. M. Collard, D.S.O., 
D.F.C., who retired recently 
from the R.A.F. Now forty-two 
years old, he was educated at 
Haileybury and commissioned 
in the R.A.F. in 1931. He served 
with Nos. 4 and 615 Squadrons 
and as a flying instructor before 
the war and played rugby for 
the R.A.F. Serving during the 
war with the Advanced Air 
Suiking Force in France, in 
Bomber Command and in the 
Middle East, he commanded 
Nos. 37 and 12 Squadrons. 

G/C. Collard was in command of the Lancaster goodwill tour 
of the U.S.A. in 1946. Subsequently, he commanded R.A.F. 
Station Stradishall for two years, was in charge of development at 
the Central Bomber Establishment in 1948/49, served as Group 
Captain Operations in the Middle East Air Force in 1950/51, 
attended the Imperial Defence College in 1952 and was Group 
Captain Operations, Coastal Command, until August 1953. He has 
flown 3,000 hours as pilot on forty-five different types of aircraft. 


G/C. Collard. 


LE VICTOR 


noticeably not subject to the restrictions of the previous week. 

He then brought the Victor in and took on board Lt. Cdr. 
D. P. Davies, chief test pilot of the Air Registration Board, who 
settled himself into the Victor’s right-hand seat. He had been 
wisely invited to act as an impartial observer so that the demon- 
stration could not be termed “bull” (we quote Sir Frederick). 

The Victor was absent while Hazelden carried out handling 
tests and steep turns and briefed his passenger on the intricacies 
of the Victor’s cockpit. Hazelden then—according to Davies— 
turned on to final at 1,100ft and held the aircraft in a steady 
approach. At 80O0ft there was slight re-trimming, and the power 
levers for the four Sapphires were then locked. At 600ft, and 
some 130 knots, Hazelden ceased all elevator movement and 
merely applied slight aileron and rudder deflections to counteract 
the violent gusty wind, which was blowing directly across the 
runway. From then on the Victor was left to its own devices and, 
having settled on to its bogies, was rapidly brought to rest. 

To us the landing appeared quite normal, and it could not 
derisively have been called an “arrival.” There was some transfer 
of weight from one bogie to the other, with consequent load on 
the Electro-Hydraulics anti-pitch dampers, but the brakes were 
on after some SOOyd and the Victor pulled up with about one- 
third of the runway remaining. Later S/L. Hazelden came 
across and said how pleased he was with the aircraft. ‘The 
“self-landing” characteristic, he said, resulted from the aircraft 
having a strong tendency to trim nose-up as ground effect became 
noticeable. The characteristic was valuable in that, in rain or bad 
visibility, he could bring the Victor in gently with power on and 
all the flaps and air brakes open. All that was required then 
was to correct for local air disturbances affecting lateral trim until 
eventually the bogies could be heard rumbling on the concrete 
Then the nosewheels would be brought on to the runway and the 
wheel brakes applied. 

For his part, Lt. Cdr. Davies said that the A.R.B. were at 
present particularly interested in powered controls, and those of 
the Victor appeared excellent, with progressive feel simulation 
His impression of the Victor hid been most favourable and— 
obviously speaking “off the cuff’—he did not expect that Sir 
Frederick would have much difficulty when the H.P.97 transport 
came to his department for certification 
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THE ENGLAND-NEW ZEALAND RACE 


Twelve Aircraft to Race Half-way Round the World 


EXT Thursday, October 8th, twelve aircraft will leave 
London Airport to begin the England to New Zealand 
air race for the Harewood Gold Cup. They are divided 

into two groups, the speed section and the transport handicap 
section. 

In order to allow aircraft in the high-speed section to land in 
New Zealand by daylight, the start has been arranged for 4.30 
p.m., the aircraft taking off at short intervals, with the speed 
section last. The aircraft will be started by H.R.H. the Duke of 
Gloucester. 

The public will be allowed to inspect the competing machines, 
parked in the central area of London Airport from Monday, 
October Sth, until Wednesday, October 7th, admission charges 
being those for the normal public enclosure. During this period, 
none of the aircraft may fly without written permission of the 
race authorities. On the day of the start itself, the central area 
will be open to the public from 11 a.m. onwards with the following 
admission charges: pedestrians 1s, cars (including occupants) 5s, 
motor cycles (including riders) 2s 6d, cycles (including riders) 
Is 6d, double deck coaches (including occupants) £3 10s Od, 
single deck coaches (including occupants) £2 10s Od. There will 
be no advance booking. Access to the viewing area will be via 
the road tunnel from the Bath road to the new Terminal Area. 

This is the first time that a race of this type has been flown 
since 1934, when the McRobertson London to Australia race was 
held, and won by the Gipsy Queen-powered de Havilland aircraft 
of the type which first bore the name Comet. One of the com- 
petitors, Capt. Woods, who is flying an Australian Mosquito 41, 
flew in the 1934 McRobertson race in a Lockheed Vega. 

The changes which have taken place since the days of the 
first race are indicated by the fact that six of the eight high-speed 
entries are turbojet powered, and that one of the transport 
handicap section is turboprop-powered. Ranges and speeds have 
increased to such an extent that most of the aircraft in the high- 
speed section hope to complete the course—which measures a 
Great Circle distance of 11,796 statute miles—in 24 hours, and 
one of the Mosquitoes and the Valiant have planned to make only 
two refuelling stops. 

There will be four prizes in each section of the race; £10,000 
first prize and £3,000, £1,000 and £500 for second, third and 
fourth places. The winner of the speed section will also receive 


TRANSPORT SECTION 


Aircraft Captain Entrant 
No. Type 
Deuglas DC-6A 4 Pratt and Whit-| Capt. H. A. A. K.L.M. Royal 
ney Wasp Kooper Dutch Airlines 
CB-17 
Handley Page 4 Bristol Cen- W/C. R. F. Watson, | R.N.Z.A.F 
Hastings C.3 taurus 737 A.F.C. 
Vickers Viscount 4 Rolls-Royce Capt. W. Baillie British European 
Dart 505 (B.E.A.) Airways 
Lockheed 18-56 2 Wright 1820- V. Reavely Rausch Aviation 
“Hudstar"’ G.205A (U.S.A.) 


SPEED SECTION 


Engines 
Aircraft Captain Entrant 
No. Type 
De Havilland 2 Rolls-Royce A. J. R. Oates A. J. R. Oates 
Mosquito 41 Merlin 77 (Australia) 
De Havilland 2 Rolls-Royce Capt. J. Woods Capt. J. Woods 
Mosquito 41 Merlin 69 
English Electric 2 Rolls-Royce W/C.L.M. Hodges, | R.A.F. 
Canberra P.R. 7 Avon Ra7 ©.3.0., O.F.C. 
English Electric 2 Rolls-Royce S/L. L. G. Press RAF. 
Canberra P.R. 3 Avon Ra 3 
English Electric 2 Rolls-Royce F/L. E. Burton, | 
Canberra P.R. 3 Avon Ra 3 A.F.C. 
English Electric 2 Rolls-Royce W/C, D. Cuming, RAAF. 
Canberra Mk 20 Avon Ra 3 A.F.C. 
English Electric 2 Rolls-Royce S/L. P. Raw, RAAF. 
Canberra Mk 20 Avon Ra 3 D.F.C. 
Vickers Valiant B1 4 Rolls-Royce S/L. R. G. W. Oak- | R.A.F. 
Avon Ra 14 ley, D.F.C., D.F.M. 


* Aircraft in both these tables are listed in starting order. 
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the Harewood Gold Cup. There are now four entries in the trans- 
port handicap section. 

K.L.M. DC-6A entry. Racing No. 21.—Perhaps the most 
potent entry in the transport handicap section, and the most 
likely to win, is K.L.M. Royal Dutch Airlines’ DC-6A, whose 
race flight is also being treated by K.L.M. as a normal com- 
mercial charter flight. Fifty-three Dutch emigrants, six fare-paying 
passengers, and five journalists invited by K.L.M., with freight 
and some 60,000 air mail letters, will make up the DC-6’s load. 
The operating weight of the aircraft is to be kept constant 
throughout the flight, and since the stops will be short and some 
50 hours will be spent in the air, no children will be carried, and 
passengers will have special containers under their seats for items 
“wanted on voyage.” 

The crew will consist of 11 members. The captain will be 
Capt. Henry A. A. Kooper. He will be assisted by J. F. Griffith, 
an Australian (first officer), P. J. Aarts (second officer), J. I. 
Noomen (third officer), J. M. C. Kiepe (first radio operator), J. 
van den Bos (second radio operator), H. van der Ham (first flight 
engineer), W. F. J. Tielman (second flight engineer). Three 
teams of stewards will serve during one third of the journey 
each. Besides the flight crew, Mr. D. A. Visser, head of 
K.L.M.’s flight planning office, will travel as “paper pilot” 
to advise the captain on the procedures most desirable in 
complying with the handicap regulations. The route to be followed 
includes eight stages with refuelling stops at Athens, Dharhan, 
Bombay, Colombo, Cocos Island, Perth and Melbourne. 

The DC-6A: Its large capacity, high speed and long range, and the 
meticulous planning which has gone towards the making of the journey 
may well bring victory to the Dutch entry. The maximum take-off 
weight of the DC-6A is 107,000 lb and the cruising speed, 295 m.p.h. 
New Zealand Hastings entry. Racing No. 22.—The Royal New 
Zealand Air Force has entered a Handley Page Hastings C.3 
powered by four Bristol Hercules engines in the transport handi- 
cap section of the race. The aircraft, which is drawn from No. 41 
Squadron, R.N.Z.A.F., will be carrying a comprehensive flight 
crew to aliow continuous flying without rest periods, as well as a 
servicing party, a medical officer, a meteorologist and two civilian 
journalists. The crew will be composed as follows : —Aircrew: 
pilots, W/C. R. F. Watson, A.F.C. (captain), S/L. C. L. Siegert, 
D.F.C., F/L. K. B. Smith, F/L. L. A. R. Hill. Navigators: 
F/L. R. J. H. Myhill, P/O. G. C. Patterson, Sgt. I. A. Johnson. 
Signallers: F/L. A. F. Jacobsen, A.F.C., P/O. G. R. Blackett, 
Sgt. J. Hobdy. Flight engineers: Master Engineer D. M. Stark, 
Sgt. H. W. E. Bromley, Sgt. A. Rose. Air Quartermasters: 
Set. S. B. Bryan, Sgt. R. i. Horne. Servicing party: seven 
N.C.O.s and airmen under the command of F/L. J. D. Hurley. 
Specialist officers: S/L. R. J. Croke (medical officer), S/L. L. 
N. Larsen (meteorologist). Two journalists will be travelling in 
the aircraft. An unspecified quantity of freight will be carried 
as payload. ; 

The Hastings will miake the journey in eight stages, refuelling 
at Athens, Shaibah, Masirah, Negombo, Cocos Island, Perth and 
Melbourne. 

The Hastings C.3 has a cruising speed of 250 m.p.h. and maximum 
range of 3,000 miles. Its all-up weight will be 83,000 Ib and its payload 
more than 10 short tons. On board will be 27 people, including the 
crew. No extra fuel tanks have been fitted for the race. 


The American-entered Lockheed 18-56 ‘‘Hudstar."’ 
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K.L.M. DC-6 crew: standing 
before the aircraft, Capt. 
Kooper, first officer J. F. 


Griffith, second officer J. I. 
Noomen, radio officer J. M. C. 
Kiepe, radio officer J. van den 
Bos, first engineer H. van der 
Ham, second engineer W. F. J. 
Tielman, together with the first 
team of stewards. (Left) 
Standing with Capt. Kooper is 
D. A. Visser, “paper pilot.’’ 


B.E.A. Viscount race crew during practice: Mr. P. Masefield, team leader 
(wearing glasses), and Mr. J. D. Profumo, M.P., stand by the aircraft 
with the B.E.A. flight crew after a practice flight. 


B.E.A. Viscount entry. Racing No. 23.—British European Air- 
ways have entered a Viscount V.700 prototype, registered 
G-AMAYV, in the transport handicap section of the race. The air- 
craft is, in fact, the property of the Ministry of Supply, but has 
been loaned to B.E.A. Long-distance practice flights were 
made during last week and final preparations are now complete. 

The crew will consist of the following: the team manager will 
be Mr. P. G. Masefield, M.A., F.R.Ae.S., chief executive, B.E.A.; 
Capt. W. Baillie, A.F.R.Ae.S. (chief flight captain, B.E.A.) will be 
the pilot in command, and will be assisted by Capt. A. S. John- 
son, D.S.O., D.F.M. and bar (pilot), Capt. S. E. Jones, D.S.O., 
D.F.C. (pilot), R. H. Chadwick (navigation officer), I. A. Dalgleish 
(radio officer), E. H. S. Bristow (radio officer), E. W. Walker and 
R. Shaw of Vickers-Armstrongs (flight engineers), S. R. Jones of 
Rolls-Royce (flight engineer), and Mr. J. D. Profumo, O.B.E., 
M.P., Parliamentary Secretary, M.C.A. (supernumerary). Apart 
from. being team manager, Mr. Masefield will also assist in the 
flying of the aircraft. 

At the time of going to press the route of the Viscount had 
not been finalized, but is thought to entail about 14 stages. All 
flight plan data for each successive stage will be notified to the air- 
craft in advance by radio. 

The Viscount is the only turboprop transport in service in the world 
and its performance will therefore be carefully watched by operators 
of many nations. It may well surprise us all by the speed at which 
it covers the route to Christchurch. In its operational form it has a 
cruising speed of 277 m.p.h. at 20,00Cft. The race aircraft recently flew 
non-stop from Beirut to London, giving some indication of the range 
expected with the fuel load to be carried during the race. 


Rausch Aviation “Hudstar” entry. Racing No. 24.—Rausch 
Aviation of Teterboro Airport, New Jersey, U.S.A., have entered 
a composite aircraft known as a Lockheed 18-56 and nicknamed 
“Hudstar,” in the transport handicap section of the race. The 
company specializes in the reconstruction of wrecked aircraft and 
is one of the only two companies in the U.S.A. engaged on this 
work. The “Hudstar” was re-built and modified from the remains 
of a Hudson and a Lodestar; hence its name. 

The captain of the “Hudstar” in the race will be Vincent J. 
Reavely. A licensed aircraft mechanic and one-time flying 
instructor to the U.S. Army Air Corps, he flew C-46 Commandos 
on the wartime India to China air lift. Since the war, he has 
become an airline pilot and has over 8,000 flying hours. 

His co-pilot will be James C. Chaudoin, who served with the 
U.S. Naval Air Arm until 1946. He has since been an airline 
pilot and has more than 5,500 flying hours. The navigator will 
be Richard W. Haitch, who flew with the U.S.A.F. in the south- 
west Pacific during the war, and subsequently became copy editor 
on a New York newspaper. The route to be followed by the 
“Hudstar” has not yet been notified; neither is anything known of 
the load (if any) it is intended to carry, or of the capabilities of 


R.N.Z.A.F. entry: the Hastings C.3 (below) on 
arrival in England. (Above, left) W/C. Watson, 
captain, and (right) S/L. Siegert, second pilot. 


this particular aircraft. It is in fact an almost totally unknown 
quantity. 

“Hudstar’: Figures available for the Lodestar model 18-56 with the 
same engines, indicate a cruising speed on 65 per cent power of 246 
m.p.h. at 19,000ft. By installing extra tankage, the range of this aircraft 
has probably been increased beyond the standard Lodestar’s 1,690 
statute miles at 50 per cent power. 


Mosquito 41 entry (S/L. Oates). Racing No. 6.—A Mosquito 41 
has been entered in the race by S/L. A. J. R. Oates, D.F.C. This 
aircraft is an Australian-built high-level P.R. machine, and is 
one of many sold by the R.A.A.F. as war surplus. For the race 
it has been re-engined with Rolls-Royce Merlin 77s. 

S/L. “Titus” Oates served with Nos. 4 and 14 Squadrons in 
the Far East and was awarded the D.F.C. for a low-level bombing 
attack in a Beaufighter at Rabaul. From 1949 until 1952 he was 
senior test pilot to the Australian de Havilland company, and on 
resigning flew Lockheed Lodestars on an airline between 
Australia and Italy. He has over 6,000 flying hours on more 
than 54 types. As well as being a pilot, he is a qualified specialist 
navigator. S/L. Oates has as his co-pilot F/L. D. H Swain, 
D.F.C., manager of Sydney Morning Herald Flying Service. He 
was awarded the D.F.C. during bombing operations in Europe 
with No. 8 Group, Pathfinder Force. After the war he flew 
for Australian National Airways and has over 6,000 flying hours. 

S/L. Oates plans to make only two refuelling stops during the 
race, and to take full advantage of the Mosquito’s long range and 
possible 400 m.p.h. at 40,000ft. The aircraft was due to arrive 
in England on September 27th. 


Mosquito 41 entry (Capt. Woods). Racing No. 8.—Capt. James 
Woods, head of Woods Airways Pty., Ltd., has entered another 
Mosquito 41, powered by two Rolls-Royce Merlin 69s. The 
standard tankage is 850 gallons, including two 100-gallon wing 
tanks. Capt. Woods is thought to have installed extra tankage for 
350 gallons in the aircraft. 

Capt. Woods has to his credit over 500 crossings of the 
Indian Ocean, and 21,000 flying hours. He took part in the 
1934 MacRobertson race from England to Australia in a Lock- 
heed Vega. His navigator on that occasion was Don Bennett, 
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now A.V-M. Bennett. Capt. Woods has not named his co-pilot. 


R.A.F. Canberra entries: P.R.7. Racing No. 1, P.R.3. Racing 
Nos. 2 and 3.—The Royal Air Force Canberra entry consists 
of three P.R. machines, one P.R.7 and two P.R.3s. The P.R.7 
is a new mark with a “stretched” fuselage, powered by twe Avon 
RA7s giving it increased capacity and range. These aircraft, 
unlike the standard Canberras, carry a crew of only two. To 
prepare for the race a Canberra Air Race Flight was formed 
at R.A.F. Wyton under the command of W/C. L. M Hodges, 
D.S.O. and bar, D.F.C. and bar, who, with his navigator, S/L. 
R. Currie, A.F.C., will fly the P.R.7. The two P.R.3s will be flown 
by S/L. L. G. Press, A.F.C. (pilot), F/L. J. W. Harper, D.F.C. 
(navigator), F/L. R. L. E. Burton, A.F.C. (pilot) and F/L. 
D. H. Gannon, D.F.C. (navigator). A reserve crew consisting 
of F/L. R. MacA. Furze (pilot) and F/L. T. E. Dunne (navi- 
gator), has also been in training. 

Special equipment fitted in the aircraft includes a radio com- 
pass, periscopic bubble sextant, Rebecca and extra fuel tanks in 
the bomb bay. Based on an optimum stage length of 2,700 
statute miles, the route chosen is London-Shaibah-Negombo (or 
Ratmalana), Cocos Isfands-Perth-Christchurch. At each staging 
point an experienced 30-man servicing crew under an Engineer 
Officer will effect a rapid turn-round in 20 or 30 minutes. A 
navigation officer at each stop will also prepare flight plans for 
the next leg. 

If the Valiant for some reason falls seriously behind in its 
schedule during the race, it may well be that these P.R. Canberras 
will win, their performance being probably slightly superior to 
those of the Australian entry, which are of the B.2 standard. 

The R.A.F.. Canberras: Performance of the R.A.F.’s P.R.7 will be watched 
very closely, since the existence of this type has only very recently been 
made known. At the beginning of this year a Canberra P.R.3 flown by 
F/L. Whittington reached Australia from England in an elapsed time of 
22 hours, with an average speed for this time of 430 m.p.h. His average 
ground speed while in Might was about 500 m.p.h. 
should be slightly higher than these. 


Figures for the P.R.7 


The Valiant pilots : 
S/L. Oakley (left) 
will be co-pilot 
and F/L. Trubshaw 
(right) of Vickers- 
Armstrongs will 
be captain of the 
aircraft. 


R.A.A.F. Entries. 


Air Force has entered two Canberra Mk 20s in the race. 


Racing Nos. 4 and §.—The Royal Australian 
These 
are in fact the first and second aircraft of this type to be built 
in Australia and correspond to the R.A.F.’s B.2. While practising 
for the race, some remarkable long distance flights in the 
Southern Hemisphere have been accomplished. The two air- 
craft arrived at Lyneham, Wilts, recently and have since been 
at the English Electric Company airfield at Salmesbury, near 
Preston. Both aircraft are powered by English-built Rolls- 
Royce Avon RA3s. Under the command of W/C. D. R. Cuming, 
A.F.C., who will fly the first Canberra (racing No. 4), the crews 
consist of the following: F/O. R. J. Atkinson and S/L. C. G. 
Harvey, second pilot and navigator for W/C. Cuming, and 
S/L. P. F. Raw, D.F.C., pilot of the second aircraft with 
F/O. F. N. Davis, D.F.C. and F/L. W. D. Kerr as second pilot 
and navigator. The route they will follow entails five stages with 
refuelling stops at Bahrein, Ratmalana (Ceylon), Cocos Islands 
and Guildford, Western Australia, with an alternative stop at 
Woomera. At each of these places a navigator will prepare 
a flight plan for the next leg ready to hand to the pilots as 
they arrive. Special refuelling facilities have also been arranged 
at Cocos Islands. 


FLIGHT 


R.A.A.F. Canberra crews: (left to right) W/C. Cuming, S/L. Raw, 
F/O. Davis, F/L. Kerr, F/O. Atkinson, S/L. Harvey. 


R.A.F. Canberra crews: (leftto right) W/C. Hodges, S/L. Currie, S/L. Press, 
F/L. Burton, F/L. Gannon, S/L. Furze, F/L. Dunne. F/L. Harper (2nd crew 
navigator) is not shown. F/L.s Furze and Dunne are the reserve crew. 


The R.A.A.F. Canberras: On previous performance of English B.2 

Canberras these machines Should average, while cruising, a T.A.S. of 
approximately 500 m.p.h. These particular aircraft, however, will 
probably carry extra fuel tanks in the bomb bays and will of course be 
prepared to give their best performance. 
R.A.F. Valiant Entry. Racing No. 10.—The R.A.F.’s Valiant 
B.1 entry in the race is the least-known quantity and perhaps 
the darkest horse of all. It will be the first of the new V-class 
bombers to perform in public in such a way that its true capa- 
bilities will to some extent show themselves. The aircraft itself 
is in fact the second prototype, registered WB 215. Buried in 
its wing roots will be four Rol!s-Royce Avon RA14s which gave 
some measure of their power in the Avon-Canberra demon- 
strated at Farnborough last month. The aircraft, which will also 
carry two large under-wing fuel tanks, has been undergoing 
preparations for the race at Vickers- Armstrongs’ airfield at Wey- 
bridge. The crew will consist of the following: chief pilot 
F/L. E. B. Trubshaw, M.V.O., experimental test pilot, Vickers- 
Armstrongs; S/L. R. G. W. Oakley, .S.0., D.F.C., D.F.M., 
R.A.F. (co-pilot), F/L. W. R. Peasley, D.F.C. (navigator), 
F. Curtis of Vickers-Armstrongs (flight engineer), G. R. Holland 
of Vickers-Armstrongs (flight observer). 

The route planned for the Valiant consists of only three stages, 
London-Karachi (4,192 statute miles), Karachi-Cocos Islands 
(3,255 statute miles) and Cocos Islands-Christchurch (4,929 
statute miles), a total distance of 12,376 statute miles. The crew 
expect to gain considerable data from the flight on such questions 
as crew feeding during flight, fuel consumption and full-load 
take-offs in warm climates. 

As is the case with the Canberras, servicing crews and navi- 
gators have been positioned at each of the Valiant’s refuelling 
points to ensure the quickest possible turn-round. 

The Valiant: Security prevents the release of performance figures. 
However, the design may be considered contemporary with that of 
Comet 2, and the altitude and cruising speed performances are pro- 
bably a little better- —similar, in fact, to those of the Canberra P.R.7. Its 
potential range, however, is much greater, being something over 5,000 
statute miles. A picture appears on p. 459. 


Left: the Mosquito 41, two of which are entered privately. Below: the 
Canberra P.R.7, one of which is entered by the R.A.F. 
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HERE 
AND 


THERE 


I.C.A.O. and M.C.A. Posts 


THE Ministry of Civil Aviation 
announces that Sir Frederick Tymms, 
K.C.L.E., M.C., will be retiring from the 
post of United Kingdom representative on 
the council of the International Civil 
Aviation Organisation in January, 1954, 
and will be succeeded by Mr. J. E. Keel, 
who is present Under-Secretary 
(Safety and General), M.C.A. Mr. E. A. 
Armstrong, C.B., C.B.E., at present Prin- 
cipal Establishment Officer at the M.C.A., 
will succeed Mr. Keel. 


U.S. Bases in Spain 


THE agreement between America and 
Spain for the use of bases in the latter 
country, announced last week-end, is 
believed to cover two naval bases and 
four airfields. It is rumoured that the 
latter are to be at Barcelona, Madrid, 
Seville and Albacete. They are con- 
sidered to be particularly valuable in view 
of the fact that they are out of range of 
Russian fighters. 


Migs and Money 


FOLLOWING an earlier Washington 
report that the Mig-15 flown over to the 
Americans in Korea by a Communist pilot 
would not be returned, a statement made 
by General Clark on September 24th said: 
“The traditional policy of the United 
States of America to grant asylum to those 
seeking freedom remains unchanged. 
However, during this period of armistice 


RACING NUMBER 10 has been allocated to the Vickers Valiant B.1 (four Rolls-Royce Avon 14s) 

entered in the Speed Section of the England-New Zealand Race. As seen in this air-to-air view, 

secured during tests last week-end, massive drop-tanks have been appended to the wings. The 
machine is the second B.1 prototype, serial-numbered WB215. 


discussions the offer by the Far East Com- 
mand on April 27th, 1953, to award 
$50,000 for undamaged Migs brought to 
our side is withdrawn. When the right- 
ful ownership of the Mig that recently 
landed at Kimpo has been established, we 
will offer to turn it over to that owner.” 
Washington officials indicated later that 
there was nothing in the statement to 
suggest that the withdrawal of the cash 
offer was retrospective; the unnamed 
Communist pilot will therefore, it seems, 
receive his $50,000—plus $50,000 for the 
first such aircraft delivered. 


New Avons 


NO MORE than the type-tested thrust 
ratings may be given for two new members 
of the great family of Rolls-Royce Avon 
turbojets. The new engines are Avons 
RA.21 and RA.22 and their ratings are 
8,050 and 7,150 Ib, respectively. 


Anglo-U.S. Woomera Co-operation 
WHAT is hailed as the first “active” 
co-operation between Great Britain and 
America in atomic-bomb tests will be the 


IN LONDON: Visitors to London Airport last Saturday were Sir Hudson Fysh, chairman of Qantas 
Empire Airways, and the Britannia in which he took a trial flight. A letter of intent regarding 
an order for six Britannias (probably Mk 250 passenger freighters) has already been sent to the 
Bristol company. After his 45-minute flight, Sir Hudson commented on the silence and stability 
of the Britannia. In our picture are (left to right) Captain Allen, deputy general manager of 
Qantas ; Mr. Uwins, Bristol director; Sir Hudson Fysh; and Mr. Russell, designer of the Britannia. 


use of two Superfortresses in connection 
with the Woomera tests. They are being 
used to assist in timing the explosions to 
avoid the danger of upper winds carrying 
radio-active products towards populous 
areas and, secondly, to study the drift of 
such products—leading, it is hoped, to 
some profitable deductions in the results 
of Russian atomic-bomb tests. The first 
explosion was expected to take place last 
week-end. 


Up and Up 


EXPORT of aircraft and parts from Great 
Britain for the month of August totalled 
£5,238,933, compared with £3.552,256 in 
the same month last year. This brings 
the total for the year to date up to 
£43,249,262 compared with £28,208,977 
for the corresponding period last year. 


Australian London Appointment 
APPOINTED senior representative of 
the Australian Departments of Supply and 
Defence Production—in succession to Mr. 
J. Hanford Stevens, who recently returned 
to Australia—is Mr. V. F. Letcher. His 
office is in Australia House, London, 
W.C.2. 


Another N.Z. Race Withdrawal 


AS we go to press, it is learned that 
another entry has been withdrawn from 
the New Zealand Race—Rausch Avia- 
tion’s “Hudstar”, illustrated on page 456 
This reduces the field to 11. 


Flight-safety Presidency 
ELECTED president of America’s Flight 
Safety Foundation is Admiral John H. 
Towers, U.S.N. ret. Admiral Towers, who 
learned to fly in 1911 and commanded the 
NC-4 flying boat which made a pioncer 
Atlantic crossing in 1919, has held many 
responsible posts in connection with U.S 
Naval aviation. 


Aluminium Plant Progress 


CONSTRUCTION of Norway’s biggest 
aluminium plant at Sunndalsora, West 
Norway, is ahead of schedule, and it is ex- 
pected that production can start next year 
Output will be 40,000 tons a year at first, 
but may be increased to 50,000 tons later 
Overall Norwegian production of alu- 
minium is now about 50,000 tons a year, so 
the new works will almost double the 
national output. The plant is being built 
with the help of a U.S.A. loan and, under 
the terms of the loan, repayment will be 
made in the form of aluminium at the rate 
of about 8,000 tons a year. 
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B-57s START 
TO FLOW 


AST week we heard first-hand news of Martin’s progress 
with the production of their B-57 Canberras and of the 
official handing-over ceremony of the first machine for the 

U.S. Air Force. The information came (together with a colour 
film to support it) from Mr. Jess W. Sweetser, vice-president, 
sales, and Mr. J. Bolles, chief of the sales department, of Glenn L. 
Martin, during their recent visit to Europe. A DC-6, lately of the 
President’s fleet, was used to transport a remarkable body of 
“top brass” from Washington to Martin’s airfield, a distance of 
fully 35 miles, to witness the Canberra demonstration and the 
dusk handing-over ceremony on August 20th—the time of day 
being symbolic of the Canberra’s night intruder role. 

Among the American senior officers and other officials present 
were Gen. Twining, Chief of Staff, U.S.A.F.; Lt.-Gen. Putt, 
Air Research and Development Command; and _ Lt.-Gen. 
Rawlings, Air Materiel! Command. They were received by Mr. 
George M. Bunker, president of the Martin Company, and Mr. 
O. E. Tibbs, Martin flight test manager (whose appearance brings 
to mind Mutt Summers, until lately Vickers chief test pilot). 

Mr. Sweetser said of Martin and English Electric relations 
that there was splendid and continuing co-operation. There were 
now three B-57As flying, and all had come up fully to expecta- 
tions. The American version looked very much the same as the 
Briush one, and the J65 Sapphires, of which the Buick company 
were building the first 100 or so, were coming along well. Later, 
Wrights, the prime licensee, would be producing the engines. 

In keeping with the U.S. policy of the time to spread produc- 
tion, about half of the B-57 airframe had been sub-contracted. 
It was Mr, Sweetser’s belief that B-57A squadrons of the U.S.A.F. 
in America would be operating by the end of this year, and he 
added that other squadrons in Europe wanted the aircraft badly 
and would probably start to get them early next year. The first- 
formed squadrons, equipped with B-57As, would have recon- 
naissance and light-bomber duties, but after this initial batch 
B-57Bs—the night intruder version—would follow. The Can- 
berra had originally been selected for production by Martin after 
a search of the products of all countries. Roland Beamont, English 
Electric chief test pilot, and his team, are at present in America for 
consultation now that there are some American-built B-57s to 


fly. 

Both the American visitors apparently felt strongly about the 
waste involved as a result of the need completely to re-engineer 
the Canberra down to the smallest parts simply to conform with 
American standards. Mr. Sweetser said that the two countries 
must move towards the aim of common standards. 

To his colleague’s comments Mr. Bolles added that the Can- 
berra was probably the most versatile aircraft that his people had 
seen. At low level the machine, flying at 180 kt and only 200 to 
300ft high, could turn within a 5,000ft circle. —TThe American ver- 
sion of the machine had been engineered to make almost every- 
thing interchangeable. His company had been led to think that 


As long ago as last February 13th we published this photograph of a 


B-57B model. It shows well the revised cockpit and longer nose. 


The first two B57As. The lynx-eyed will notice that the British-built 
Canberra (left), used as an installations test-bed, mounts two underwing 
pods (fuel or rockets?) and two HVAR missiles farther outboard. 


they used a great deal more jigs and tools than the British 
manufacturers, but at the English Electric factory at Preston, with 
one or two minor exceptions, there was as much tooling as in the 
American plant. He felt, however, that this was not necessarily 
representative of the British industry as a whole. Martin’s had 
had very few tooling or production problems, and of the sub- 
contracted surfaces the tail units had come through well, but 
there had been a hold-up because of failure to supply wings. 
Martins were taking back this work to their own factory. 

Talking of the difference between the B-57A and B, Mr. Bolles 
said that the A was practically a carbon copy of the English 
machine, but the B would have the American-style two-seat 
tandem cockpit (“with no black hole at the back”) and also 
differences in armament and navigational equipment. It would be 
approximately 4,000 Ib heavier when fully equipped, but the 
power/thrust ratio would still be better than the standard 
British B.2 because of the fitting of the 7,200 Ib J65 Sapphires. 
The U.S. Chief of Air Staff had endorsed the high opinion offi- 
cially held of the B-57; Mr. Bolles had no doubt that the crews 
in the future “could not help but like it.” 

Martins have equipped their B-57s with rotary bomb-doors 
upon which the bombs or rockets are mounted (Flight, August 
14th last, p. 188), which completely eliminate turbulence that 
results from the opening of conventional bomb doors at high 
speeds. This was felt to be a great improvement. A tail parachute 
had been considered, but this was not now being proceeded with 
because the aircraft was normally landing and taking off in 2,500ft. 
It was Martin’s belief that there was a good chance of follow-on 
orders being placed for B-57s, and according to present plans all 
American-produced machines would go to the American forces 
and none to other NATO countries. 

In the colour film shown of the August 20th ceremony and 
demonstration, the starting-up of the Sapphires involved 
enormous clouds of black smoke which was somewhat discon- 
certing until it was explained that in America smokeless powder 
is not yet available for the cartridges. A very nice compliment 
was paid to Beamont when it was stated that of all the impressive 
demonstrations which have been given by Canberras in America, 
none has equalled the one which the English Electric test pilot 
gave on his first visit to Baltimore. 


NEW N.P.L. AERODYNAMICS CHIEF 


THE Department of Scientific and Industrial Research an- 
nounced recently that Dr. W. P. Jones had been appointed 
superintendent of the aerodynamics division of the National 
Physical Laboratory, in succession to Mr. Arthur Fage, C.B.E., 
F.R.S., F.R.Ae.S., F.I.A.S., who retired from the post earlier 
this year. 

Dr. Jones was educated at Lampeter and Oxford and graduated 
with first class honours in mathematics. After reading physics for 
two years he joined the N.P.L. in 1935. He is a leading authority 
on oscillations and flutter and in recent years has been in charge 
of work concerned with such phenomena. 

Mr. Arthur Fage is one of the pioneers of aeronautical research. 
He retires after no fewer than 41 years of service in the N.P.L. aero- 
nautics division, which he joined after studying at the Royal 
College of Science. During World War I he was concerned with 
such problems as those of pressures over airship envelopes, the 
tearing of balloon fabrics and the characteristics of aerofoils. In 
1920 he began his extensive research into boundary layers and 
turbulent flow. He became an authority on his subject, many of 
his findings being published by the Royal Society, of which he 
became a Fellow in 1943. 

From his appointment as superintendent of the aerodynamics 
division in 1946 to his retirement he concerned himself with the 
improvement of wind tunnel equipment and the planning of the 
new high-speed laboratory at Teddington. 

He has served on many of the committees and sub-committees of 
the Aeronautical Research Council and he was appointed C.B.E. 
in the Coronation Honours List in recognition of his services 
to aeronautics. 
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Load 33 Ib. ins. Voltage 112V. r 
Current 10A. Shaft Speed A 
1,500 r.p.m. Weight 7 lb. Rating 

15 cycles of 12 seconds duration. P 
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Congratulations to Vickers Supermarine on the occasion of their 40th 
Anniversary. We are proud of our long association with this famous 
firm, which has done so much to further the fine reputation 


of the British aircraft industry—the only industry Rotax serves. 


COMPLETE ELECTRICAL SYSTEMS FOR AIRCRAFT 


ROTAX LIMITED, WILLESDEN JUNCTION, LONDON, N.W.10 
Lucas-Rotax (Australia) Pry. Ltd., Melbourne, N.3., Australia 
Lucas-Rotax Ltd., Scarborough, Ontario, Canada. 


Ps 
| 
Hl 
\ 


% 
# 


‘ 
Bon ~ 


NLY ten years after powered fight became a 
reality, Supermarine “began the develop- 

ments that have contributed so much tod Wiation 
progress. Fightersin ‘the first world the series 
of Schneider Frophy seaplane the “Sduthampton’ 
flying boats, Whe famous* spite and its succes- 
sors. today, the Attacker the supersonic * Swift’, 
and the new naval twinrjet .. these are some of the 
achievements that refléct above all the imagination, 
persistence and skill that have always typified 
Supermarine activities. In the future as in the past 


British air power will owe much to Supermarine. 


VICKERS-ARMSTRONGS LIMITED - SUPERMARINE WORKS 
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[ATION LTD-HAYES - MIDDLESEX ENGLAND 


Prototype Swift 
and Spitfire 24. 


BY H. F, KING, 


M.B.E. 


(With a contribution by 
Jeffrey Quill, 
O.B.E., A.F.C.) 


SIRES OF THE SWIFT 


A FORTY-YEAR RECORD OF SUPERMARINE ACHIEVEMENT 


Part 1. 


MAN who helped to keep 
things lively in the early 
days of British flying (in- 
deed, throughout his career) was Noel Pemberton Billing, and 
when he died in 1948 he was remembered and respected for 
a wide variety of ideas and achievements. We are concerned 
with him here as the founder of the great Supermarine 
organization, whose fortieth birthday is honoured this year. 

P.B.’s enthusiasm for aeronautics dated from the early 1900s, 
and in 1912, while he was dwelling aboard a three-masted 
schooner moored in the Itchen, he took over premises at Woolston 
for the construction of aircraft—especially those of the marine 
persuasion. 

One of P.B.’s resolutions being to build ‘“‘a boat that will fly 
rather than an aeroplane that will float,” he registered the name 
Supermarine as his telegraphic address, and the remarkable 
tractor flying-boat which he exhibited at Olympia in March 
1914 was styled Supermarine P.B.1. It was acclaimed as one of 
the cleanest aircraft, irrespective of class, constructed up to that 
time and the workmanship was exquisite. The circular-section 
hull had steps built on as separate units. 


G 


The Pattern of Progress 


June 1914 saw the business transformed into a_ limited 
company—Pemberton Billing, Ltd.—with an initial nominal 
share capital of £20,000. The two subscribers were P.B. himself 
and Alfred de Broughton, and hardly had the business been re- 
constituted under their directorship when Britain went to war 
Thus, Flight of August 14th, 1914: — 

“ ‘Hustle’ is the order of the day at the Supermarine works 
at Southampton just now, and the latest product is a small scout- 
ing biplane. In his breezy way Mr. Pemberton Billing has given 
the timetable of the progress of the first P.B.9, as these machines 
are to be known. The decision to turn out the scout was not come 
to until Monday, when the draughtsmen attacked the problem 
of forthwith getting out the designs. To such effect did they 
work, that by Tuesday actual construction was commenced, and 
by the following Tuesday the machine was ready to take the air.” 

A full description of the little scout appeared in the following 
issue, so that something of a record for aeronautical journalism, 
as well as for aircraft construction (and perhaps for security lax 
ness also), seems to have been established. Which leads us to 
reflect that, in present circumstances, a full description of Super- 
marine’s latest fighter, the Swift, or of its Rolls-Royce turbojet, 1s 
unlikely to be authorized for many months, or even years, to come. 


SIRES OF THE SWIFT... 
To Mr. R. H. Bound, F.R.Ac.S., M.I.Mech.E., A.M.IA.E., 


who assisted Pemberton Billing, and is now technical director of 
Dowty Equipment, Ltd., we are indebted for the following 
note on another of P.B.’s projects: “A very interesting type of 
aircraft,” he writes, “was a flying-boat specifically designed to 
overcome the destruction which might result if it were forced 
into the sea. P.B. realized that under those conditions it was 
essential to discard the wings. His flying-boat was very ingenious; 
the hull was shaped like an ordinary speed motorboat with a 
sloping deck down to the stern. ‘The engine was mounted in the 
hull, and the biplane wings, which carried tail booms supporting 
the tailplane, fins and rudder, could be discarded in a few seconds 
by undoing two breech blocks, thus allowing all the superstructure 
to slide off backwards into the sea. This superstructure carried 
the mounting for the propeller, which was chain driven from the 
engine in the hull. Unfortunately, the two boats of this type 
under construction were never completed owing to the exigencies 
of the war (I believe they were on order from Germany). How- 
ever, the hulls saw a great deal of service afterwards as speedboat 
tenders for subsequent flying-boats used on Southampton 
Water.” Mr. Bound also recalls that the “Seven-Day Bus” which 
he believes was the result of a bet between Pemberton Billing 
and Gordon Bell, was towed through the streets and used by 
P.B. as an electioneering platform when he decided to stand for 
Parliament. 

Hubert Scott-Paine, who was to remain a guiding power in 
the Supermarine organization until 1923, was appointed manager 
on December 10th, 1914. The following year saw a new fighting 
scout, dubbed “Push Proj.,” or Pusher Projectile (its streamlined 
nacelle being of circular section), in the air. But, like the “Seven- 
Day Bus” before it, this effort came to nought, though it did have 
the somewhat academic distinction of being one of the earliest 
fighters with swept-back wings. The engine was a Mono-Gnome. 

The accessibility of the Supermarine works from the Continent 
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Refueller alongside a Channel flying- 
boat. Fetrol was handled in: two- 
gallon cans. 


(Below) Pemberton Billing P.B.1 
“photographed by “Flight”’ at 
i Olympia in 1914. 


was a factor which caused them to be used, during a considerable 
period of the war, for the repair and maintenance of aircraft from 
France. They were engaged, too, on the construction of some fifty 
Norman Thompson flying-boat trainers for the Admiralty and 
for a time were sub-contracting on the famous Short 184, or “225,” 
floatplane. 

In 1915 Pemberton Billing was granted indefinite leave from 
the R.N.A.S. (which he had joined soon after war began) to design 
a mighty “Zeppelin killer.” This materialized as the phenomenal 
Night Hawk quadruplane—cannon-armed, searchlight-equipped, 
and supposedly capable of hovering in a 28-m.p.h. breeze to hie in 
wait for its prey. It was never to see service, though it is com- 
mended to the student of military-aircraft design as an object- 
lesson in precocity. The Night Hawk was tested in 1916, and in 
the same year a youth named Mitchell—R. J. Mitchell—joined 
the company. It was in 1916, too, that Pemberton Billing sold his 
interest, whereupon the name of the company was changed to 
The Supermarine Aviation Works, Ltd. 

Thereafter the factory came under Government control and the 
twin-float Navyplane and A.D. flying-boat were constructed to 
Admiralty designs. Both were of uncommon interest, yet hardly 
as noteworthy as a third officially-sponsored machine known as 
the Baby, or by its specification number, N.1B. To this compact 
little scout the Schneider victors and fighters of later years owed 
a heavy debt. 

The war was not long over when Scott-Paine was joined by 
Sqn.-Cdr. James Bird, who, like himself, was a lively protagonist 
of the flying-boat. To stimulate interest the co-directors sent a 
Channel-type boat, with 160-h.p. Beardmore engine and open 
seats for three passengers, on a propaganda-cum-joy-riding cam- 
paign along the south coast. Experimental services from 
Southampton to Le Havre and the Channel Islands were run with 
the same type of machine, but base rumour had it that, in all but 
ideal conditions, the take-off performance was such that it was 
often simpler to taxi. A Mk II Channel was later developed 
and had the 240-h.p. Siddeley Puma and a re-designed front 
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step. It lived down the scurrilous stories concerning its 
predecessor’ s reluctance to leave the water by rendering valuable 
service in many parts of the world. 

The year 1919 saw Supermarine’s first participation in the 
Schneider Trophy Race, with which they were to be closely and 
victoriously associated over a period of several years. ‘Their 
entry was the Sea Lion I, a little pusher boat capable of 149 
m.p.h. and developed from the Baby. The engine was a “broad 
arrow” Napier Lion, then embarking on its own splendid career 
in military, civil and sporting flying. As the old-timers will 
remember, the race took place at Bournemouth, and proved a 
complete fiasco. Only the Italian pilot Janello completed the 
course, and even he was disqualified as the judges had not 
observed him at the Swanage turn. ‘The acrimony which ensued 
left a slightly unpleasant taste in everybody’s mouth. To make 
things worse, the Sea Lion had been damaged by an obstacle 
while taking off after a precautionary alighting in mist. The pilot 
was Sqn.-Cdr. Basil Hobbs, and Capt. John Hoare was the engine- 
starter. In this capacity he was responsible for setting the Lion 
roaring and then taking a header. 

At the Olympia Show of 1920 (during which year Mitchell was 
appointed chief engineer and designer) Supermarines showed not 
only a Channel boat, but a new amphibian fighter called the Sea 
King I, powered with a 160-h.p. Beardmore. In that year also they 
entered an Eagle-powered commercial amphibian for an Air 
Ministry competition at Martlesham Heath and Felixstowe. The 
winner proved to be a Vickers Viking, but the Supermarine 
machine was placed second and was awarded a prize (specially 
increased in recognition of its peculiar merits) of £8,000. Wit- 
nesses of the trials recall how, as soon as the wheels touched the 
ground, the tail would come up and the bows would slide along 
the ground, exerting a useful braking effect. 

On the military side, in 1920-21, the company evolved the Seal 
deck-landing amphibian fleet spotter. This was notably more 
efficient than the Competition amphibian, which, having been 
designed and built in a few weeks, was somewhat handicapped by 
unnecessary weight. A developed version of the Seal, re-named 
Seagull, was put into production during 1922 for the Air Ministry 
and was successfully operated from aircraft-carriers and shore 
bases. Like its predecessors, it was of wooden construction. 

A resounding Schneider success at Naples crowned the same 
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year. The races of '20 and ‘21, it should be mentioned, had 
both degenerated into fly-overs for the Italians, and a third win 
would mean that the trophy would become Italy’s permanent 
possession—as it is now our own. In the absence of Government 
backing, therefore, Mr. Scott-Paine and Cdr. Bird decided to 
finance a private venture. This materialized as the Sea Lion II, 
a development of the 1919 Sea Lion I, cleaned up under the 
direction of Mr. Mitchell and flown by the redoubtable Super- 
marine chief test pilot Henri Biard. 

This time the race was no fiasco. The Sea Lion was off first, 
and when the Italians compared Biard’s time for his first lap 
with that of their own machines they were a trifle saddened. What 
they did not know was that the little Supermarine had never been 
opened up to its full speed on the trials they had witnessed and 
that Biard had deliberately turned in a clumsy fashion on his 
practice runs. The betting, of course, was heavily against him. 

Biard’s lap-time actually worked out at over 160 m.p.h.—an 
astonishing figure—and he maintained it for six laps, easily over- 
hauling two of the Italians in the meantime. Then he throttled 
the Lion back a little and, as his speed slackened, the faster of 
the Italians began to reduce his lead; still he was lapping in over 
20 seconds better time than the best of his rivals. Came the 
thirteenth lap and Biard opened up again to full bore, to win by 
2 min 3 sec, at an average speed of 145.7 m.p.h. for the distance 
of 200.2 miles. 

When Mr. Scott-Paine and Capt. Biard returned to Southamp- 
ton a few days later they were accorded a civic reception, and 
Flight’s report avers that “remarkable scenes” were later witnessed 
at the Supermarine works. That we may believe, for the works 
were noted for the friendly relationships of management and staff. 

The next Schneider contest—flown at Cowes in 1923—was a 
palpable defeat for Supermarine and for Britain; but it was also 
a salutary lesson, and one which was put to good account. For 
this race the Sea Lion was brought out once again, now in its 
third form, with clipped wings, more cleanly cowled engine and 
modifications to the hull. Originally there were ten entries— 
three British (with Biard again on the Sea Lion), four French 
and three American, the latter sponsored by the U.S. Navy. A 
succession of mishaps, however, reduced the field to the Sea 
Lion, a C.A.M.S. 38 and two Curtiss C.R.3 Navy Racers. 

Biard put up his usual fine show but the Sea Lion was no 


Supermarine’s Woolston works in 1919/1920 and in 1937. Adistinct 
“tidying up’’ had taken place during the interviewing years. 


‘ 


Two great men—R. J, Mitchell (left) and Sir Henry Royce. 
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match for the very clean, twin-float Curtiss seaplanes, with the 
new, compact, D.12 engine of the same manufacture. Lt. David 
Rittenhouse, U.S.N., won easily at 177.38 m.p.h. 

It is recorded that Biard finished the race in a zoom climb to 
several thousand feet, and that zoom may be considered to have 
carried the classic type of pusher biplane boat clean out of the 
Schneider picture. At an official banquet after the race Mr. 
Scott-Paine admitted that the Sea Lion had lost to better machines 
and men, and apologized to Capt. Biard for not having given him 
a good enough mount. 

No one was less surprised by the result than Mitchell; but 
while he frankly admitted that the Curtisses had provided some 
valuable design wrinkles, he pointed out that they were still 
biplanes. His own dream racer was a monoplane—and a canti- 
lever at that. 

The Schneider Trophy contests were eagerly awaited diversions 
from ordinary business, which was progressing sufficiently well 
for Messrs. Scott-Paine and Bird to form the British Marine Air 
Navigation Co., Ltd. The purpose of this company was to 
operate flying-boat services between Southampton and such 
places as Cherbourg and the Channel Islands, and the intended 
aircraft, the first of which was tested in the summer of 1923, was 
the Sea Eagle. ‘Three Sea Eagles were eventually put into opera- 
tion and they were well liked by passengers, six of whom were 
accommodated in the forward cabin, while the pilot sat aft and 
above. The engine was a Rolls-Royce Eagle 1X of 360 h.p. When 
the newly-formed company was amalgamated in 1924 with Handley 
Page Transport, Instone Airline and Daimler Airways, to form 
Imperial Airways, the Sea Eagles continued in service. A related 
type, developed for military purposes, was the Scarab amphibian 
bomber, twelve of which were supplied to Spain. They were used 
in the Moroccan war. Far larger than the Scarab, though on 
somewhat similar lines, was the twin-engined amphibian built 
in 1924 and known as the Swan. In an incomplete state this—the 
largest amphibian built up to that time—was Supermarine’s 
showpiece when the Woolston works were visited by H.R.H. 
the Prince of Wales. This honour he had not conferred on any 
other aircraft factory since 1918. 

Ordered by the Air Ministry as a passenger carrier the Swan 
was not initially fitted for the work, and Felixstowe trials proved 
so satisfactory that the Air Ministry decided that a modified ver- 
sion would make a suitable replacement for the old F.5. Thus 
from the Swan was evolved Supermarine’s flying boat master- 
piece, the Southampton, a type of which we shall have much 
more to say. But first we must place on record the almost 
forgotten fact that for the 1924 Light Aeroplane Contests at 
Lympne a dainty little sesquiplane called the Sparrow was built 
by Supermarine round a three-cylinder Blackburne engine. In 
1926 it turned up at Lympne again—this time as a parasol mono- 
plane. 

Truly, it seemed, Mitchell could design any sort of machine 
required of him. 

His “hush-hush” Schneider Racer of 1925 was the S.4, and 
it was a cantilever monoplane, as he had foreseen. The mid- 
position wing was faired with the outer cylinder blocks of the 
700 h.p. Lion and twin floats were mounted on carefully faired 
cantilever struts. Construction was of wood, but a modern touch 
was the fitting of trailing-edge flaps interconnected with “droop- 
ing” ailerons. 

The S.4 was built as part of an Air Ministry programme of 
high-speed development and was loaned to the builders for ¢ntry 
in the 1925 Schneider race. “Instructions to proceed” were issued 
on March 18th of that year and the machine first flew on August 
25th. On September 13th Henri Biard put it over a 3-km straight 
course at Calshot at the world record speed of 226.752 m.p.h. 


FLIGHT, 2 October 1953 


Following this achievement Napiers increased the engine power 
and a more efficient airscrew was fitted in preparation for the race, 
to be flown near Baltimore. 

But when the British team sailed for America ill-luck went 
with them. First, Biard slipped on the deck of the liner and 
seriously injured his wrist. Then, on arrival he went down with 
*flu and, while recovering, was brought the news that the tent 
housing the S.4 had blown down in a gale and that a tent pole 
had fallen across the tail. Mitchell was on the spot, however, and 
it was possible to effect repairs. Biard soon had the racer in 
the air, and when, at about 800ft, he was seen to make a steep 
turn, the machine behaved in such a manner that spectators 
thought that he was “stunting.” The appalling fact was, how- 
ever, that the S.4 was in grave difficulty with wing flutter, con- 
cerning which very little was known at the time. Somehow Biard 
managed to flatten out just before touching the water, but the 
floats struck hard, the undercarriage collapsed and the S.4 went 
under. By astonishing luck (at last) the fuselage broke at the 
cockpit and Biard escaped with his life. 

From this ill-starred, but courageously designed, racer we turn 
again to the Southampton—a flying boat of uncommon character, 
all of it good. Who would disagree that, despite the maze of inter- 
plane struts, despite the gap between the wings and the hull (for 
the complete wing cellule, with two Lion engines, was lowered 
bodily on to the pick-up points) the “Soton” had a queenly grace 
hardly surpassed by any later craft of its class. 

The prototype was a wooden-hulled machine, as were the 
first production machines, and it was designed, built, tested and 
delivered in 75 months, Felixstowe and Calshot enthused about 
its handling qualities in the air and on the water, and visitors to 
the Woolston hull shop who were privileged to see the new boats 
under construction were charmed by the workmanship. One 
of them writes that he will never forget “the pleasure of watching 
these wooden hulls being made, the thrill of running one’s fingers 
over the smooth surface and the scent of the wood planks, fitted 
together with such loving care by the real craftsmen whom Scott- 
Paine employed.” 

Coastal Area of the R.A.F. lost no time in trying out its first 
Southamptons under operational conditions. Wishing to dis- 


His Royal Highness the Prince of Wales inspects the Swan. 


i 
Pee. (Below) The Sea King II fighter (left) and Seal fleet spotter. 
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ATTACK IS THE SUREST DEFENCE Decth to the lurking submarine — carrier 
borne Fairey Gannets patrolling far from the 


convoy seek out and destroy the enemy before he can close to striking range. 


The Gannet owes its long range to the 
Armstrong Siddeley Double Mamba 
turboprop; cruising with one engine shut 
down the fuel consumption is comparatively low, while for 
attack with both engines the Gannet has full twin engine performance. 
Aircraft equipped with the Double Mamba have the intrinsic 

stowing and fuel economy advantages of single engined aircraft, 

with the safety factor and power potential two engines provide. 


THE DOYSLE MAMBA 


Two engines in one for the anti-submarine Fatrey Gannet—Super- 
priority for the Royal Navy and the Royal Australian Navy 


ARMSTRONG SIDDELEY MOTORS LIMITED - COVENTRY Members of the Hawker Siddeley Group 
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cover whether the boats could accompan to 
refuelled by Naval craft, they yy four of them on 
10,000-mile cruise in the Irish Sea during September, 


to operate in foul weather. Meanwhile a metal-hulled version of 
the Southampton—the Mk II—was being designed by Mitchell 
and his staff. 

The single ined 


~eng! was still in and six were 
delivered to the Ro 


1 Australian Air Force during 1926. They 
equipped a special flight, which had been formed for the photo- 
gra survey of the Great Barrier Reef, and their amphibious 
a rar 1926, a pair of Southamptons flew from Plymouth to 
‘our 


mee awe that of the historic Far East 
pton IIs, commanded by G/C. T. R. Cave- -Cave. 
from Plymouth Harbour on 


Their historic voyage 

October 17th, 1927, with the four oo white boats in 
formation. First they flew across France Italy to Athens, 
Syrian port of Alexandretta ‘before striking inla 

desert tothe Euphrates and thence they drone on at their 70-80 
knots to Basra, and down the Persian Gulf to Karachi. Their 
ensuing journey round the coast of the Indian Peninsula blazed 
a new air trail, and the crews took note of the suitability of the 
harbours for flying-boat work. Though even at that date the next 
long stage—from Calcutta through the East Indies—was com- 
paratively well known, the coast of Australia had only once been 
circumnavigated by a seaplane. First the four boats headed down 
the west coast, and at length, after circling the entire continent, 
aa oe It was not long before they were on their 
way north to Kong; but eventually their wanderings 

+. Singapore, and there they took up station. 

“So far as dangers were concerned,” runs a contemporary 
account, “the cruise was as prosaic as that of a P. and O. steamer 
plying ee and Bombay.” The Southamptons, it 
y barnacles which collected on the hulls 
in some harbours; by tar oozing from fuel lighters and fouling 
their white hulls; 7 once by a faulty Primus stove. One or two 
of the crews had slight attacks of fever, and when the men had to 
clean hulls below the water-line they suffered temporarily from 
earache. But of real troubles there were none. 

For identification, incidentally, the hulls were painted with 
black stripes, and these were the means of discovering a curious 
phenomenon: whereas barnacles would attach themselves to the 
stri left the white paintwork severely alone. 

Far East cruise was followed during the same year 
of high merit and the Royal Australian Air Force was ie 
im to acquire two wooden-hulled Southamptons. 

t was in 1927, too, that the Schneider success, for which 
Mitchell had — ry designin ms the ill-fated S.4, came to pass. 
His new racer, the S.5, was somewhat similar appearance, 
though it had a low- mounted, wire-braced wing, and the cockpit 
was placed further forward. "To balance airscrew torque all the 
fuel was carried in one float. 

Three S.5s were built for the Air Ministry’s ns a 
development programme and two of them represented t 
Britain in the Schneider race at Venice on September 26th, 1927. 
The pilots were F/L. O. E. Worsley and FL. ' S. N. Webster. 
Webster’s machine had a geared Lion, while the Lion in Worsley’s 
mount drove the airscrew direct. Of the two, Webster’s was the 
faster, and he Won at a speed of 281.65 —_ exceeding the 
world’s record for landplanes by 3 m.p.h ing the race he 
had, incidentally, set up a record over 100 km of 283.66 m.p.h. 
Worsley was second at 273.07 m.p.h. 

Our Italian hosts paid handsome tribute to the victorious team 
Thus Prince Scalea, President of the Aero Club of Italy: “The 
Venetian sky has seen many noble sights and valorous deeds in 
the past, and it is indeed fit that in this same Venetian sky English 
pilots should have won a victory which has stirred the imagination 
of the whole world.” 

The two S.5s were later used by the High Speed Section of the 
Marine Aircraft Experimental Establishment at Felixstowe, and 
on one of these, during November, 1928, F/L. d’Arcy Greig set 
up a new British speed record of 319.57 m.p.h. But though he 
had bly flown faster than any human being before him, he 
had failed to beat the standing record of Colonel the Marquis de 
Bernardi by the required 8 km/hr. 

The period 1927/28 saw im t changes within the Super- 
marine organization. In 1927 (by which time Mr. Scott-Paine had 
resigned to a director of Imperial Airways) Cdr. Bird 
turned the firm into . public company, and in the heken year 
the great Vickers group, through their subsidiary, Vickers (Avia- 
tion), Ltd., acquired the entire share capital. A condition of 
purchase was that R. J. Mitchell was to be bound to the company 
without option of terminating his agreement before December 
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7 — At the time of the take-over there were approximately 
em 

Throughout 1928 the Southampton continued in production, 
not for the R.A.F. alone, but for Japan and Argentina also. As a 
torpedo-carrier for the Danish Navy a three develop- 
ment, called the Nanok, and having a redesigned wing cellule, was 
put in hand. The engines were Siddeley Jaguars and one torpedo 
was carried under each lower wing. As things transpired, the 
machine was never taken over by the Danes, and it was after- 
wards converted into a civil air yacht and sold to the Hon. A. E. 
Guinness. In its civil form it was known as the Solent. 

A new type of three-seater military amphibian, powered by 
two Armstrong Siddeley Lynx engines and resembling a minia- 
ture Southampton, was turned out in 1929, but the year was 
chiefly notable for the introduction of a new type of Schneider 
—_ Two examples were ordered and each was powered 

one of the magnificent new Rolls- - engines. 
porated several innovations, including radiators in the floats as 


well as in the wi 
The race of 1929 resolved itself into an Italian duel at 
Spithead. The S.6 pilots were F/O. H. R. D. Waghorn and F/O. 
R. L. R. Atcherley, and it was Waghorn who proved victorious 
at an average speed of 328.63 m.p.h. Atcherley was disqualified 
for missing a turning point, but he completed the course and, 
incidentally, set up world’s records over 50 km and 100 km 
distances at 332.49 m.p.h. and 331.75 m. Fe. ty Only a few days 
after the race S/L. A. H. Orlebar, ALF. the winning 

357.7 m.p.h. 
Thus did the record-breaking, war-winning, world beating 
Peninning, of Supermarine and Rolls-Royce have its true 
-boats were powered by the famous 

pe flying- at of 1930 
and later three Bristol 


three Armstrong Siddeley Panthers 


Inside the Swan amphibian—largest of its kind. 


Jupiters) were chosen. Retention of the name Southampton 
was misleading, for this boat was of entirely new design, having 
a sesquiplane superstructure and a flat-sided hull, to facilitate 

ion in metal. The under-water portion of the hull was 
planked with stainless steel. Even less conventional was the 
three-Jaguar parasol monoplane Air Yacht, likewise tested in 
1930, and acquired, as was the earlier Solent, by the Hon. A. E. 
Guinness. 

Hitherto we have made no reference to the many remarkable 
designs which never materialized, though, did space a 
great deal could be written concerning Among 
and photographs, formerly the property of Cdr. Birds and kindly 

at the writer’s disposal by his son, Mr. J. S. Bird, we find, 
or example, designs for a triplane flying boat powered with 
Rolls-Royce Condors and designed for operation as a torpedo 
carrier. A feature of this craft was to have been a water pro- 
peller. Another projected type, called the Sea Hawk, was a civil 
development of the Southampton Mk X; but most significant of 
all, perhaps, was the great six-engined flying boat, somewhat 
resembling the Dornier Do X and designed in 1930. This was 


a 
: 
1s not only proved that they could look after themselves while 
working with the Navy, but that they could be relied upon oa 


The four Southamptons of the Far East Flight at Singapore. These were metal-hulled machines with Napier Lions. 
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to have six 900 h.p. Rolls-Royce Buzzard engines and to carry 

: forty passengers. struction was already under way when the 

a. order was cancelled by the Government in a spasm of economy. 

a A Condor-engined single-seater designed in the 1920s was called 
the Sea Urchin. 

The Schneider victories of Webster and Waghorn in 1927 and 
1929 meant that Britain had only to win the race of 1931 for 
the trophy to remain in her permanent possession; but in the 
absence of a Government subsidy the ee seemed hopeless. 
Suddenly the late Lady Houston made magnificent offer 


(Above) Southampton hull-shop, Woolston. (Below) The finished product, 
with another fine piece of engineering. 


of £100,000 to finance a British team. Only about six months 
remained before the race, but Supermarines set to and built 
two S.6 developments, known as S.6Bs. At the same time they 
modified the original S.6s to S.6As—these to be kept as reserves. 

The S.6Bs carried more fuel and oil than the original type 
and the floats were redesigned and enlarged. Dimensions were, 
in fact, slightly increased all round and various parts of the 
structure were stiffened. The engine was a Rolls-Royce R of 
greater output than formerly. 

As it happened, the Italians were not able to prepare their 

ending racers in time and F/L. J. N. Boothman (now Air 
Marshal Sir John Boothman, Controller of Supplies (Air)), won 
the trophy outright in a fly-over in an S.6B at 340.08 m.p.h. 
On the same day the second “B”, flown by F/L. G. H. Stainforth, 

it up a world’s speed record of 379.05 m.p.h.; whereupon Rolls 
ce proceeded to excel themselves by producing a “sprint” 
engine developing 2,600 h.p. With this installed in a 6B George 
Stainforth straightway set up a new world’s speed record of 
407.5 m.p.h., in the course of which he became the first man 
to fly at over 400 m.p.h. 
Schneider Trophy now rests in the Royal Aero Club— 
a permanent reminder of the great days when the fastest machines 
in the world were pitted against each other under the most 
exciting and picturesque circumstances. 

It was not to be expected that Supermarine’s unbeatable 
partnership with Rolls-Royce would be confined to the racing 
field, and in 1931 two standard Southamptons were adapted to take 
two steam-cooled Kestrels in place of their Lions, with a notable 
improvement in performance. These boats provided valuable 
experience for the design of a Southampton replacement, which, 
though known as the thampton Mk IV, was, in fact, totally 
new. When the first photograph appeared in Flight in February, 
1933, it was seen that the wing cellule had been very much 
cleaned up, the hull redesigned, the pilots’ cockpit enclosed, and 
the twin Kestrels attached beneath the top planes. Under the 
name Scapa the new boat was adopted by the R.A.F. and proved 
a wholly worthy successor to the Southampton II. 

Just as the so-called Southampton IV was only distantly related 
to the original Southampton design, so the metal-constructed 

V single-engined amphibian, first flown in 1933, was a 
very different machine from the wooden Seagulls of earlier years. 
It was, nevertheless, intended for similar duties, and there was 
no surprise when it was learned that the first batch was for 
Australia. the designation Seagull V was retained for the 
Australian machines, a similar aircraft, when adopted for service 
with the R.A.F., was renamed Walrus. 

Although, as we have intimated, the Scapa was a very fine 
craft indeed, it was on the small side for Service requirements, 
and towards the end of 1934 an enlarged development, along 
somewhat similar lines and designated Southampton Mk V, was 
launched. The —- were two Bristol Pegasus IIIs and per- 
formance tests at Felixstowe during 1935 gave exceptionally fine 
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results, the maximum speed being 153 mah Pegasus Xs, later 
installed in the production named S 


as 1951 examples were still operating on the Canadian 
Mitchell’s progressive cleaning up of his flying boats was a 

natural process and owed little to the i sea ; but 

in the design of a new land fighter a degree 1 


undercarriage. Even a neatly i 


The F.7/30 having come to nought, Mitchell next envisaged 


as the Merlin) of about 1,000 h.p. Now, at last, Mitchell brought 
all his Schneider experience into play, and round a new private- 
venture design of his the historic F.37/34 specification was 


blue and was characterized by a thin wing, of elliptical plan form, 
into which the very clean single-strut units of the undercarriage 


pitch, wooden two-blader of impressive dimensions. 
PR ah og ke as the new type was officially named, was first 
on March Sth, 1936, by J. (“Mutt”) Summers, chief 
tp of the Vickers group. n June—by which time the 
had proved itself the fastest fighter in the world, with 
2 oo of 349.5 m.p.h.—the Air Ministry placed an order for 
450; but before the first Spitfire Is could enter service R. J. 
Mitchell, wh» had been seriously ill for many months, died. It 
was written of him in Flight: “It was perhaps the ability of ‘R.J.’ 
to weigh the pros and cons quickly and to arrive at a decision 
which made him the great designer he undoubtedly was. His 
versatility will be appreciated when it is pointed out that his 
ions ranged from heavy long-range flying boats to tiny 
single-seater landplane fighters, and on more than one occasion 
he had two or three very different types of aircraft passing 
through the design stage at the same time, so that he frequently 
had to switch his mind from one problem to another of a totally 
different character. The success of Supermarine aircraft is proof 
that he was able to do this without losing that perfect judgment 

which is the essential of good compromise. 

It was evident that the Spitfire was capable of — developed 
further (th at the time the great number successive 
variants ich eventually materialized were certainly not en- 


Hoisting the superstructure of a wooden eape complete with twin Lion ye prior to lowering it bodily on to the hull, seen in the background. 


The wooden fuselage of the S.4 racer under construction. 


visaged), and the great res ff 
design then passed tothe hands of J. Smith, who continues 
today as Supermarine’s chief desi: 

on the eye than the prototype, though its speed had risen to 
362 m.p.h. The first R.A.F. squadron to be re-equipped was 
No. 19 and in the same year —1938—Supermarine Aviation Works 
(Vickers), Ltd., as the company was then known, together with 
their parent company, Vickers (Aviation), Ltd., were taken over 
by Vickers-Armstrongs, Ltd. 

It was in 1938, too, ~¢ the “Speed Spitfire” made its my 
licized appearance. This had a special Merlin of 2,150 Sy 
was capable of well over 400 m.p.h. Eventually it was modified for 
an attempt on the world’s speed record, but development work had 
not been completed when war broke out, whereupon a standard 
Merlin was installed and the machine was used for P.R. develop- 
ment work. 

Throughout the year 1939 Supermarine’s own production of 
their sp'endid new fighter was mounting, and a great shadow 
factory was being erected at Castle Bromwich for the Nuffield 
organization. Still, the marine aircraft side was far from being 
neglected, and it was during 1939 that the Sea Otter amphibian, 
with Bristol Mercury engine driving a tractor airscrew, was t 
out as a successor to the Walrus. Spitfire production commit- 
ments were such, however, that Sea Otters for the Fleet Air Arm 
had to be sub-contracted to Saunders-Roe. 

It is little known even today that on the outbreak of war there 
was under construction at Woolston a four-engined Supermarine 
bomber, to Specification B.12/36. Work was well advanced when 
the factory was severely bombed in 1940 and further work on the 
prototype was called off. 

Henceforward our story is largely that of the Spitfire—that 
epitome of stubborn defiance and technical resourcefulness. Its 
deeds, and those of its companion-in-arms the Hawker Hurricane, 


2 
m.p.h. Stranraers wet n Canada d late in 744 
influence was discernible. [his new four-gun ter appe: 
in 1934; it was known by its specification number F.7/30, and « Age 
unofficially as the To be truthful, the name was hardly - 
merited, for the ine was a somewhat clumsy-looking cranked- an ea eS 
wing cantilever monoplane of no less than 46ft span and having j % a ~o at 
a m and neater machine with a retractable under- ~ 4 
carriage and an enclosed cockpit, but retaining the Goshawk <a - : 
engine. While this was still on the drawing-board the Air Ministry eC yi 
specification F.5/34, calling for eight wing-mounted Browning : 
0.303in guns, was put out, and at about the same time Rolls- 
Royce came forward with their P.V.12 engine (later to be known 
ually written. prototype machine Dervice 
number K5054 and was certainly the prettiest military aircraft 
of that—or perhaps of any other—period. It was finished in pale 
retracted laterally. The radiator for the Merlin C engine was 
placed under the starboard wing and the airscrew was a fixed- 


The British Schneider Cup team at Calshot in 1931, with the two Supermarine S.6Bs (right and left) and an S.6A, developed from the 1929 S.6. 
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form one of the most 1 chapters of the history of the air 
war. They remain—and will continue to do so for many a year— 
fresh in our memories, so that we may concern ourselves here 
with technical characteristics, rather than combat achievements. 
We merely remark in sing that the Spitfire saw action in 
Great Britain, Europe, Middle East and the Far East; that it 
was flown—and loved—not only by pilots of the R.A.F. and 
Commonwealth Air Forces, but 7 oe of America, Poland, 
Czechoslovakia, Free France, Holland, Belgium, Norway and 
Yugoslavia; and that over 22,000, in thirty-three main variants 
(including Seafires), were built. 

These we review in some detail later; but our present theme of 
Supermarine development demands a résumé of evolution and of 
conditioning factors. 

The first enemy aircraft to fall to the guns of —- were 
among those which sporadically raided our shores in the Bg any 
war; but the supreme trial an as of the “Spit” came in the 
Battle of Britain. Then it was that, alongside the Hurricanes, the 
Spitfire Is and IIs (the second mark had a Merlin XII engine in 
Pr ce of the Merlin III) tore the great, contrailing, formations of 

einkels, Dorniers and Junkers apart and lashed their escorting 
Messerschmitts till the onslaught faltered and ceased. Then the 
Spitfire achieved as great a measure of immortality as an aircraft 
ever could. 

The earliest Spitfires had been fitted with fixed-pitch, two- 
blade, wooden airscrews, and later with two-pitch, three-blade 
de Havillands; but these did not allow development of full a 
formance and, while the Battle of Britain was being fought, D.H. 
or Roto! constant-speed airscrews were being fitted. Many of these 
were field-modifications of earlier types. Latterly, on a number of 
machines, the eight machine-guns were replaced by a pair of 
20-mm Hispano cannon in order to penetrate the German armour 


te. 

As was to be expected, the Woolston factory came under heavy 
attack and the fine buildings which had grown round the site of 
P.B.’s sheds suffered grave damage. But loss of life was relatively 
small, and most of the Spitfire production line survived or was 
salvaged, together with the vital machine tools. After a visit by 
Lord Beaverbrook, the resolute Minister of Aircraft Production, 
came the order to disperse; whereupon the headquarters of the 
company, together with the design staff, were transferred to a 
stately country house at Hursley Park, near Winchester. Work- 
shops were set up in various southern towns, and by 1944 Super- 
marines were established in 61 dispersals. 

All the time modifications and innovations were being intro- 
duced to meet specific uirements; thus, when the Woolston 
works were bombed, a Spi I was being mounted on Blackburn 
Roc floats with a view to its employment in the Norwegian cam- 
paign, though the collapse caused the scheme to be shelved. The 


Spitfire floatplane was, however, revived in 1942, and three Mk Vs 
(this time with specially designed floats) were formed into a sec- 
tion and operated in the Mediterranean. A Mk III Spitfire was 
built, as a private venture, with a two-stage Merlin 20 and cropped 
wing-tips, and two Mk Is were modified at Farnborough for high- 
altitude photo reconnaissance. 

One of the most famous variants of a'!l was the Mk V—first- 
string of Fighter Command in 1941 and 1942. Tropicalized ver- 
sions of the V served extensively abroad and it was a Mk V 
which was first adapted to take a Rolls-Royce Griffon in 1941. 
This was originally called Spitfire IV, though the mark number 
was later changed to XX to avoid confusion with the P.R.IV. The 
Mk VI was a long-span high-altitude version of the Mk V, hastily 
improvised to tackle Ju 86P nuisance raiders, and it was, 
incidentally, the first British fighter to have a pressurized cockpit. 
An even higher-flyer was the Mk VII, with Merlin 61. The Mk 
VIII was virtually an ee version of the VII and it 
ee after, perhaps, the most successful Spitfire of all—the 

IX. This was Britain’s considered reply to the Fw 190 and 
5,609 examples were built. The pressurized Mk X was a P.R. 
development of 1944—far less common, this, than the Mk XI. 

As in the frozen heights so at “deck-level” did the “Spit” achieve 
supremacy. Thus, to counter low-flying tip-and-run fighter/ 
bombers a hundred strengthened Mk V airframes were fitted with 
Griffon III low-altitude engines, the resulting machines being 
designated Spitfire XII. For low-level photographic reconnais- 
sance there was the Mk XIII. 

When the Griffon became available in quantity the Spitfire 
XVIII was designed for that magnificent engine; so —— was the 
need for such a fighter, however, that an interim type, the Mk XIV, 
was evolved. Mks XV and XVII did not materialize. 

The Mk XVI was a version of the IX with the American 
Packard-built Merlin. Over 1,000 were built at Castle Bromwich. 
The Mk XVIII resembled the XIV, but had strengthened wings 
and increased tankage, and the P.R.XIX had “Bowser” wings and 
a Universal camera installation. Last of the great line war- 
time Spitfires were the 21 and 22. They were distinguished by a 
wing of completely new design and of greater strength and area, 
and some examples had six-blade Roto! counter-rotating ai ‘ 
There was no Spitfire 23 and the 24 was a strengthened 22. 

Should the more studious reader seek first-hand enlightenment 
regarding this evolutionary complex, he is commended to a paper 
delivered by Mr. J. Smith before the Royal Aeronautical Society 
on December 19th, 1946, and paraphrased in Flight a week later. 
Therein, too, he may trace the lineage of the Seafire, which was 
to the Fleet Air Arm what the Spitfire was to the R.A.F. Briefly, 
this was the way of its development: 

The prototype Seafire was really a “hooked” Spitfire, but the 
production Mk I had catapult spools in addition. Mk II was 
similar, though with two 20-mm guns and four .303in guns 
instead of the 8 X .303 armament; and the Mk III had foldi 
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Impression of the six-engined flying-boat project of 1930. 


ings. Next came the Mk XV, with Griffon engine; then the Mk 
XVII, with rear-view canopy and sting-type arrester hook. The 
Mk XVIII had an engine change and the Mk 45 was really a 
Naval version of the Spitfire 21. A rear-view hood characterized 
the Mk 46, and the 47 (which, like some 46s, used contra-rotating 
airscrews) had folding wings and other improvements. 

The main volume of Spitfire and Seafire experimental flying was 
the re, of ees Experimental Flight Test 
Department at Worthy , and later at High Post. Here as 
many as 30 aircraft, engaged on various forms of experimental 
flight-test work, were sometimes to be seen together. 

Space does not allow a detailed citation of the war record of the 
Sea Otter and Walrus, though this was a fine one, as many a 
ditched crew-man will bear enthusiastic testimony. It would, of 
course, be an overstatement to assert that the Sea Otter was a 
lineal descendant of Pemberton Billing’s P.B.1; but it is certainly 
true to say that this machine (and, for that matter, the later Seagull 
A.D. boat and biplane Seagull. 

Affectionately known to all at Supermarines as “Dumbo,” and 
built to Air Ministry Specification S.24/37, a torpedo/bomber/ 
reconnaissance machine was tested during 1943, completion of the 
two prototypes having been delayed by Spitfire and Seafire 
development and production. The most remarkable feature of this 

data—invaluable in t 
monoplane—was forthcoming. 
diving tests had shown that the Spitfire possessed 


wing. 

Spiteful was in hand when the war ended, 

but the type never saw active service, nor indeed was it ever 

m.p.h. on 8 

under such circumstances by a piston machine in this 


engined 
country, or possibly in the world. The Seafang was the Naval 
version, almost 


identical in appearance. 


Spitfire Xs operating from a newly occupied airfield in the Naples area. 


Seafires and a Sea Otter aboard H.M.S. “Vengeance."’ 


So ising were the high-speed qualities of the Spiteful that 
Specification E.10/44 was issued for a Nene-turbojet fighter to 
use a similar — The first a of this projectile-like machine 
was ewe Quill in July, 1946. Two further examples 
were built to ification E.1/45 and flown in 1947, and, after 
searching trials with these, the Attacker (as the new type was 
eventually named) was ordered for service with the Royal Navy. 
Equipment of the first squadron began in August, 1951—some 
34 years after ol Lithgow (who was appointed chief test pilot 
during 1948) taken the first prototype round a 100-km 
¢c -circuit at the record speed of 564.881 m.p.h. 


Post-war development was not concerned with jet ters alone; 
an appealing two-seater trainer variant of the _—y was 
developed, and the Sea Otter was converted for civil use. Both 


types were exported. Intended to succeed the “Otter” in the Naval 
air/sea rescue réle ( helicopters eventually took over the 
commitment), the Sea monoplane amphibian was test-flown 
in 1948. Griffon-powered, it embodied a variable-incidence wing 
and demonstrated the remarkable speed range of 54-260 m.p.h. 

In 1950, L. R. Colquhoun, flying a Se , set up a 100-km 
closed-circuit record for amphibians at 241.9 m.p.h. This record 
still stands. 


that, efficient as was the Spiteful/ Attacker wing, further increases 
in speed must be sought with the aid of sweepback, so new designs 
were put in hand and in December, 1948, a “swept Attacker,” 
bearing Supermarine Type Number 510, took the air. In 
“navalized” form this was to become the first swept-wing fighter 
to land aboard an aircraft carrier. The date was November 8th, 
1950, and the ship H.M.S. Illustrious. With an afterburner the 
510 became the 528, and with a nosewheel undercarriage (in 
which form it appeared at the S.B.A.C. Display of 1950) the 535. 
In the 535 is seen the last link in the chain before the 541, or 
Swift, the maiden flight of which took place on August Ist, 1951. 
Differing from its forerunner in having a Rolls-Royce Avon axial- 
flow unit in place of the centrifugal Nene, the first Swift was 
prevented by bad luck and a belly-landing (made by test _ 
appearing in the S.B.A.C. Dis 1951; thus, it not 
cmeeel with its rival, the > at P.1067—now famous as the 


bs 
Not unnaturally, having regard to past achievements, jet fighters a 
became the company’s main line of business. It soon became clear ; 
remar yg number characteristics, it was conside: 
that a new wing would be advantageous. Thus the Spiteful was 
created—a strikingly handsome machine, though lacking some of 
the Spitfire’s daintiness. It used a deeper, stiffer fuselage, con- 
ferring improved pilot-vision and—of greater importance— 


Seen on the occasion of the visit of His Royal Highness the Duke of Edinburgh to the Supermarine airfield at Chilbolton earlier 
this year are, left to right: Jeffrey Quill, O.B.E., A.F.C. (chief liaison officer); J. Smith, C.B.E., F.R.Ae.S., A.M.I.Mech.E. (chief 
designer); M. J. Lithgow (chief test pilot); S. P. Woodley, M.B.E. (superintendent, Supermarine Works); and test pilots L. R. 


iquhoun, G.M., D.F.C., D.F.M., D. W. 


SIRES OF THE SWIFT... 


Hunter. Some months earlier, however, an order pt mgr “off 
the board,” and so it is that the first production Swifts are now 
about to enter service with the R.A.F. 

With its supersonic capabilities, an armament of four 30-mm 
cannon and obviously large fuel stowage, the Swift is the sort of 
machine that pilots of Fighter have pined for too long. 
The signs are that it will prove itself a second Spitfire—and could 
anything augur better for the Command and for Supermarine? 

rm in salty air, Supermarines are staunch supporters of the 
Royal Navy, and development on behalf of that ice has not 
ceased with the Attacker, for this April brought news of a sub- 
stantial order for carrier-based fighters “developed from the Type 


Morgan, G. J. Horne and J. W. C. Judge. 


508.” The first 508—a straight-wing single-seater with two Avons 
—appeared at the S.B.A.C. Display 1951, and, restricted in 
8 though it then was, it showed phenomenal climbing powers. 

second example—T: 529—has since been flown, but 
appears to differ little from the first. Production versions will 
have swept surfaces, and from this advantage, in concert with two 
— Avons, another great Supermarine fighter must surely 
result. 

Our last word, for the present, is for the Swift F.4, positioned 
as we write in North Africa for an assault on the 727-m.p.h. record 
of its formidable rival, the Hunter. Whatever the outcome of this 
sporting venture, “Joe” Smith can be sure of one thing: that his 

chief, R. J. Mitchell, would have been well pleased. The Swift 
is his sort of aeroplane. 


Swift F.4, holder of the London-Paris record—212.5 miles in 19 min 5.6 sec (669.3 m.p.h.). 
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THE 
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has been broken 


for Great Britain 


by a Vickers Supermarine Swift. 
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VICKERS SUPERMARINE 


LS-ROYCE AVON ENGINE 
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PILOTED BY M. J. LITHGOW AT IDRIS, LIBYA 
the Vickers Supermarine Swift achieved a speed of 7 3 a Pt 3 M -. H. 


(SUBJECT TO OFFICIAL CONFIRMATION) 
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OUR 
CONGRATULATIONS 


to 


VICKERS-ARMSTRONGS LIMITED 


and 


MIKE LITHGOW 


on breaking the 


WORLD AIR SPEED RECORD 
737.3 MILES PER HOUR 


Subject to official confirmation 


SUPERMARINE SWIFT F. MK. 4 
COATED WITH 


TITANINE BLUE HIGH-SPEED FINISH 


A PRODUCT OF QUALITY AND RESISTANCE 


MANUFACTURED BY 


TITANINE LIMITED 


COLINDALE LONDON, N.W.9 


Factories: LONDON - SURREY - SCOTLAND Associated Companies: U.S.A. & HOLLAND 
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air speed record 
of 737.3 m.p.h. 


Subject to official confirmation 


Hiduminium* alloys are specified 
in the Supermarine Swift and 


the Rolls-Royce Avon Engine 


Whenever British aircraft break records 
H.D.A. fly with them 


HIGH 
DUTY 
ALLOYS LTD. 


SLOUGH - BUCKS *Regd. Trade Mark 
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WHAT THE PILOT SAW 
1913 1953 


40 YEARS AGO TODAY we illustrate 
Service aircraft ot the Air Speed Indicator 
were fitted with hf hie which is standard 
diaphragm-operated Air ee | equipment on the 
Speed Indicators (illustrated \ latest high-speed 
below) first produced Ny 3 jet aircraft, including 
by R. W. Munro Ltd. ie. the designs of 
in 1913. J Vickers Supermarine Ltd., 
a whom we congratulate 
on their 40 years’ 
achievement. 


PRECISION AIRCRAFT INSTRUMENTS BY 


R. W. MUNRO LTD. 


CLINE ROAD LONDON N.11 
Phone: ENTERPRISE 4422 Grams.: MUNRENGIC: LONDON 


FOR THE HIGH PERFORMANCE 
AIRCRAFT IN PRODUCTION FOR THE 


ROYAL AIR FORCE 
MACH METER MK.3A 


(MOS AND ARB DESIGN APPROVED) RANGE: 0.7 MACH to 1.3 MACH 
ALTITUDE: 0 ft. 60,000 fet. 
AM Ref. No. 6A/3300 


MECHANISM LIMITED 


TELEPHONE: CROYDON 2144 4240 TELEGRAMS: GYROMEC, CROYDON 


BYRO WORKS, CEORCE STREET; CROYDON, SURREY, ENCLAND 
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That’s LithSow—that was! 


VICKERS 
are sure 


Mike Lithgow in his Supermarine Swift F.4 aircraft, 
powered by Rolls-Royce Avon engine 


used Shell Aviation Turbine Fuel. 
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FASTER STILL! 


\ 


737.3 m.p.h.* by 
VICKERS SUPERMARINE SWIFT F.4 


(Rolls-Royce Avon RA-14 engine) flown by Lt/Cmdr. 
M. J. Lithgow at Castel Idris, Libya, on 25 September 1953 


(*Subject to official confirmation) 


Congratulations to all concerned with the new 
World Speed Record from LUCAS and ROTAX, 
who are proud to have supplied vital 

equipment for the record-breaking machine. 

e 


LUCAS Fuel and Combustion Systems for Gas Turbine Engines 
Complete Electrical Systems for Aircraft R () | A I! 


ROTAX LTD., WILLESDEN JUNCTION, LONDON, N.W,IO. 
. Joseph Lucas (Gas Turbine Equipment) Ltd., Birmingham & Burnley, 
pte Lucas-Rotax (Australia) Pty. Ltd., Melbourne, N.3, Australia. 
Rd Lucas-Rotax Ltd., Scarborough, Ontario, Canada. 
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PART II: THE FAMILY ALBUM 


AVING traced the growth of Supermarine, and placed 
the company’s products and achievements in chrono- 
logical order insofar as this has proved practicable, it 

remains to give some more detailed description of the aircraft 
types and certain of their variants. (It must be recognized, of 
course, that variations on the Spitfire theme alone could easily 
fill the entire space at our disposal.) 

As we have seen, a number of designs underwent a lengthy 
period of development, and sub-types of these appeared at 
long or short intervals over many years—often interspersed 
with totally new machines. To enable the development of a 
particular design to be more readily followed, therefore, it 
seems convenient to group the various types according to 
period or class. The fact that the Navyplane, Sparrow and 
Dumbo do not fall into any of the six main categories is 
further indication of Supermarine versatility. 


The P.B. Days 


P.B.I.—When this little tractor flying-boat was shown at Olympia 
in 1914 Flight remarked that it differed radically from any 
machine of the type hitherto turned out in this or any other 
country. A cleanly installed 50 h.p. Gnome drove a three- 
blade tractor airscrew, and the outboard stabilizing floats were 
sprung to adapt themselves to undulations of the water. The 
pilot’s seat, behind the wings, was quickly detachable so that 
in case of accident the pilot could throw it overboard. We read 
that “as it possesses sufficient buoyancy to keep a man afloat, it 
serves the Pur pose of the lifebelt frequently worn by pilots of 
waterplanes.” Construction of the cigar-shaped hull was in- 
genious: the upper part consisted of two layers of fhe mores and 
the thickness of the lower portion was apne nse 
according to the loads imposed upon it. The step formed a separ- 
ate structure, riveted to the main hull. The P.B.1 was never flown. 
P.B.9.—The only engine available when this tiny biplane scout 
(the “Seven-Day Bus”) was built soon after the outbreak of war 
in 1914 was an old 50 h.p. Gnome, which is said to have 
developed no more than 18 h.p. on the bench. Yet the machine 
attained 78 m.p.h. and climbed at over 500ft/min. Until the 
time that the R.N.A.S. became part of the R.A.F. it was serving 
as a trainer at Hendon. 
Push Proj.—Originally built with straight wings, this _ 
pusher scout later had sweepback. The engine was a 100 ~p 
Monosoupape, the armament a Lewis gun, and the speed 98 m.p 
Night Hawk.—Best described as a “patrol fighter”, the Night 
Hawk was a massive quadruplane, built for the R.N.AS. and 
powered with two 90 h.p. Austro-Daimler engines fitted with 
aan. A Davis recoilless gun firing a 1 lb shell was fitted in 
the uppermost position, and four machine guns were disposed 
round the fuselage. Equipment included a searchlight and 
incendiary flares, carried in a revolving chamber, which enabled 
them to be dropped in a stick across a Zeppelin. Two Night 
Hawks were built—the first in seven weeks from commencement 
of design. 


Amphibians and Little Boats 


A.D. Boat.—This pusher flying-boat was sponsored by the 
Admiralty and, though the letters A.D. are said to connote 
“Admiralty design,” the whole machine, with the exception of the 
hull, was redesigned by Supermarine. Built on the Linton Hope 
“flexible” system of construction, the hull accommodated a crew 
of two, one of whom had a Lewis gun. The 200 h.p. Suiza engine 
had fuel for 44 hr and the service load included wireless. Jettison- 
able wheels were fitted for taking off from land or ship launching- 
platforms, and a curious feature was the biplane tail, with reverse 
camber on the upper plane. The lower mainplane was water- 
tight, as it was = submerged when taxying. Span was SOft 
4in and length 30f 

Baby (N.1B)._-The Baby was Supermarine’s first single-seat 
fighter flying-boat and it was built to Admiralty requirements. 
The wings, of 30ft 6in span, were arranged to fold for shipboard 
stowage, and the engine was a Hispanc-Suiza of 150 or 200 h.p. 
With the former a top speed of 117 m.p.h. was attainable. Flying 
at its gross weight of 2,326 lb the Baby was highly manoeuvrable, 
and there is a record of it having been looped twice during 
February, 1918. The pilot had an excellent fighting view and 
was armed with a single Lewis gun. 


range of 59 to 110 m.p.h. was claimed. Flight described the Mk II 
in detail during April, 1922. It was remarked that the machine 
should have a performance equal, or nearly so, to that of a land 
machine of the same power; thus the Sea King may be considered 
as the S.R./A.1 of its day. It could be looped, rolled and 


Baby (N.1B). 
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built in two forms—the King I, having a 160 h.p. Beardmore 
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spun with impunity, and was armed with a Lewis gun. The span 
was 32ft and the gross weight 2,850 Ib. 
Channel.—A post-war development of the A.D. boat, the 
Channel was laid out for commercial operation, carrying a pilot 
and three passengers. The engine of the Mk I machine was a 
160 h.p. Beardmore, but the Channel II had a 240 h.p. Siddeley 
Puma and a redesigned step for cleaner running. Span and length 
were 50ft 4in and 30ft respectively, and the wings were arranged 
to fold forwards. Military versions were developed for various 
foreign governments. That supplied to Chile was, according to a 
contemporary account, “fitted with dual controls, the latest and 
most up-to-date wireless telegraphy and telephony sets, bomb- 
dropping gear for practice with dummy bombs, and a machine 
Seal and Seag in the nose.” 
and Seagull Biplanes.—These were not distinct types, but 
versions of the same airframe. The characteristic Supermarine 
circular-section hull was retained but the Napier Lion engine 
drove a tractor, instead of a pusher, airscrew. There were two 
marks of Seal and four of the Seagull (not including the Seagull V, 
which eventually became the Walrus). The Seagull II differed 
from the Mk I in tankage arrangements and other details, and the 
Seagull III, which was produced in quantity for the RAF. and 
the R.A.A.F., carried all its fuel beneath the top centre-section. 
The Mk IV was an experimental machine fitted with Handley 
Page slots and flaps and twin rudders. 
Sea Lion.—There were three marks of the Sea Lion, the first 
of which was a cleaned-up Sea King with a Lion engine and with 
the undercarriage removed. The Mk II—a development for the 
1922 Schneider Race, in which it was victorious—differed in 
having a redesigned bow, fin and rudder, and the Mk III, which, 
in racing trim, achieved a maximum speed of 175 mph, was 
distinguished by clipped wings, revised engine cowling and 
fied hull. A feature of the Sea Lion design (and, for that matter, 
of the Sea King also) was the ease of engine maintenance; the 
wing and engine mounting could be removed from the hull 
by releasing eight bolts. 
Competition Amphibian.—For the Air Ministry’s competition 
for commercial amphibians held during September, 1920, Super- 
marine entered a biplane powered with a 360 h.p. Rolls-Royce 
Eagle VIII, which drove a pusher lier. The planing 
surfaces were larger than those of the 
the hull more pointed, resembling those of the Sea King. The 
wings did not fold. Two passengers were seated forward of the 
pilot, under a hinged “conservatory” roof. The had a short 
tiller, by means of which he could steer the t while standing 


Rolls-Royce Eagle [X driving a pusher propeller. It was, however, 
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more commodious than the Competition amphibian, having seats 
ag a pilot and six passengers. With that load fuel for 230 
miles was normally carried, though the a be extended 


by reducing the number of passengers maximum speed 
- 93 Annas cruising speed 84 m.p.h. and landing speed 


+e a military development of the Sea Eagle, the Scarab 
was an amphibian bomber/reconnaissance type built for the 
Spanish Government. It was claimed for this craft, and for the 
Sea Eagle, that it was practically impossible to ship water over 
the cockpits. A water rudder allowed the machine to be turned on 
a radius of one span. There were carriers beneath the wings for 
a bomb load of up to 1,000 Ib. 

Sheldrake.—This was a little-known Supermarine type of 1927 
(indeed, it seems already to have been forgotten by the makers 
themselves), and, as the Flight ographs suggests, was an 
experimental development of the gull, with revised hull lines. 
The engine was a Lion V. 

Seamew.—Resembling a “baby Southampton”, this amphibian 
was powered with two Armstrong Siddeley Lynx geared engines 
and was intended for reconnaissance. It carried a crew of three 
and had Scarff mountings for two Lewis guns. The hull was of 
wood and the span the same as that of the Walrus, i.e., 46ft. 
Walrus.—Originally known as the Seagull V, this very famous 
pusher amphibian was powered with a Bristol Pegasus engine 
A private venture, it was designed for use on capital ships and 
was accordingly fitted with catapult gear. In Australian service 
the name Seagull V was retained and, though Walrus was the 
Officia! R.A.F. name, “Shagbat” was an equally common appella- 
tion. The wings of the Mk I were of composite construction, with 
metal spars, wooden ribs and fabric covering, and the hull was 
of metal. The Mk II, built by Saunders-Roe, had a wooden hull. 
Sea Otter.—Designed as a successor to the Walrus, the Sea 
Otter was powered with a Bristol Mercury 30 engine, driving a 
tractor airscrew. Construction was mixed, the hull being of 
metal and the fabric-covered wings having metal spars and 
wooden ribs; the tailplane was plywood-covered. The two main 
fuel tanks were in the inboard sections of the upper wings, and 
additional fuel could be carried in the hull. The crew numbered 
three or four, and the armament was three Vickers “K” guns. 
Seagull S.14/44.—The Seagull monoplane of 1948 was vastly 
different from the original craft of that name. Intended as a 
replacement for the Walrus and Sea Otter, it was a parasol mono- 

plane with high-lift, variable-incidence wing, developed from 
that of the S.24/37 Dumbo torpedo/bomber. The speed range 
of 4.81:1 was achieved with the aid of electrically operated 
leading-edge slats and slotted trailing-edge flaps, the outer por- 
tions of which were double-slotted. Although the Seagull weighed 
200 Ib more than the Southampton, it measured only 50ft 6in 
in span, whereas the “Soton” spanned 75ft and was, into the 


Above, Nanok (Solent). Below, Southampton Mk X. 


Seogul (S. 14/44). 
Big Boats 


Swan.—The Swan was the first twin-engined flying-boat built 
by Supermarines, a previous project for a small three-seater twin 
around 1919 having been shelved. It had high, flared bows, as 
had the Sea Eagle, and the pilot sat in a raised “deckhouse” 
above the lower centre-section. Both Rolls-Royce Eagle me 
Napier Lion engines were fitted. The civil version carried t 


passengers, with , for _ miles. It weighed 13,700 Ib bene 
had a cruising s of 92 m. 

Southampton TI sad tit — The first three marks of 
Southampton may be defined as: I, wooden hull, Lion engines; 


II, metal hull, Lion engines; Ill, metal hull, geared Jupiter 
engines. The crew numbered five—two pilots, a navigator /bomb- 
aimer and two gunners. The duralumin hull of the Mark II 
was anodically treated against corrosion and the basic structure 
was 540 Ib lighter than that of the Mk I. Elimination of water 
seepage permitted a further 400 Ib of fuel to be carried and 
increased the range from 680 miles to nearly 900 miles. During 
1932 two Southampton airframes were converted to take steam- 
cooled Rolls-Royce Kestrels; these were not, however, known 
as Mk IVs, that designation being reserved for the redesigned 
machine later known as the Scapa 

Nanok (Solent).—The hull ya tail of this machine were 
similar to those of the Southampton, but the wing cellule was 
considerably different and carried three Armstrong Siddeley 
Jaguars mid-way between the wings. Built as a torpedo carrier 
tor the Danish Navy, it was not taken up by that Service when it 
was realized that, having regard to the size of the aircraft, 
maneeuvrability was insufficient for such a hazardous role. The 
Nanok was accordingly converted for service as a private air 
yacht and renamed the Solent. 

Air Yacht.—The Solent rendered such satisfactory service 
when used as an air yacht by the Hon. A. E. Guinness that the 
same gentleman ordered this special monoplane boat, again with 
three Jaguar engines. Apart from the monoplane wing the most 
striking feature of the machine was the use of sponsons instead 
of lateral stabilizing floats. The Air Yacht was metal-constructed 
and had fabric-covered wings. For various reasons the machine 
was overweight and it was finally sold to a new owner and sent 
to the south of France, where it was wrecked in a storm. 
Scapa.—Originally designed Southampton IV, the Scapa had 
two Rolls-Royce Kestrel medium-supercharged engines mounted 
snug beneath the upper mainplanes. Compared with the hull of 
the Southampton, that of the Scapa was relatively straight-sided 
and of considerably greater capacity. The cockpit was enclosed 
(one Southampton II had been experimentall a with an 
enclosure) and there were three gun positions. loaded weight 
was 16,050 lb and the maximum speed 142 m.p.h. 

Sow X.—Originally powered with three Panthers, this 
type subsequently had three Jupiters. It bore little or no resem- 
blance to any preceding Southampton, being in the first place a 
sesquiplane, and having a flat-sided hull with stainless steel 
plating below the waterline. This was another of the Super- 
marine boats which proved somewhat heavy and the Southampton 
X never saw service. 

Stranraer.—This was the last of the large Supermarine biplane 
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flying-boats and was originally called Southampton Mk V. The 
hull was similar in design to that of the Scapa but larger, and had 
an additional gun position in the extreme stern. The wing struc- 
ture had an extra bay. A feature was a self-contained slinging 
gear for engine changing, and provision was made for carrying a 
spare engine or torpedo on the lower centre-section. The span 
was 85ft, length 55ft, and gross weight 19,000 Ib. 
_ Supermarine’s contemporary brochure avers: “The outstand- 
ing feature of this flying-boat is that the performance obtained 
p> Fone a series of extended service trials, whether in respect of 
speed, climb, ceiling or take-off, is unequalled by any other 
British flying-boat. All the specification requirements were 
exceeded by large margins. The severe test of flying with one 
engine stopped was easily accomplished.” 


Schneider Seaplanes 


S.4.—This cantilever mid-wing monoplane racer was principally 
of wooden construction with three-ply covering taking a share 
of the stresses. Inboard of the ailerons were trailing-edge flaps 
which reduced the landing speed to about 90 m.p.h. (still decidedly 
“hot” for the period). The wooden floats were attached to the 
fuselage by four high-tensile tubes in streamline fairings and 
the direct-drive Napier Lion was cooled by two Lamblin radiators 
under the wing. A duralumin airscrew was fitted. 


S.5.—Essential differences between the S.5 and the S.4 were 
that the S.5 had a low-set wire-braced wing, the fuselage and 
floats were of duralumin construction, and the cockpit was 
placed further forward. The special Lion engine gave a higher 
speed, 283.66 m.p.h. having been clocked over 100 km. Three 
examples of this extremely pretty little racer were built. 


S.6.—Somewhat resembling the S.5, the S.6 was larger and 
heavier, having been built to take the Rolls- -Royce R-Type engine, 
specially developed for racing; thus, the cowling lines were very 
different from those of the S.5. The radiators, as on the S.5, 
formed the wing covering and added no drag. Construction was 
all metal. Whereas the S.5 had a cantilever engine mounting, on 
the S.6 the front float struts were moved forward to provide a 
support. The oil tank was in the fin. 


S.6A.—Two S.6s were modified to S.6As for the 1931 Schneider 
contest. They had new floats, giving improved water handling 
characteristics and carrying an increased fuel load. More cooling 
surface was added by utilizing the tops of the floats, and the 
control surfaces were mass-balanced. The gross weight was 
5,250 Ib and the wing loading 36.2 lb/sq ft. 


$.6B.—The two 1931 Schneider Trophy S.6Bs had, like the 
S.6As, new and larger floats, wherein the fuel was redistributed 
to balance the torque of the more powerful Rolls-Royce R engine, 
especially at take-off. The entire upper and lower surfaces of 
the wings and the upper surfaces of the floats were used as water 
radiators, and the oil coolers down the sides of the fuselage were 
of improved type. Various components were strengthened. 

Indicative of the problems attending the development of these 
historic racers is the curious point which arose in connection with 
the airscrews in 1931. The new screws produced by Faireys were 
of 8ft 6in diameter, as compared with 9ft 6in for the 1929 S.6. 
With these it proved impossible to take off, owing to the fact that 
at an early stage the machine swung violently to port, even with 
full starboard rudder. With the old 9ft 6in airscrews, however, 
take-off was easy—in fact, a great improvement owing to revised 
float design. Eventually 9ft l4in airscrews were found to give 
satisfactory take-off, while with an 8ft 10in screw it was only just 
possible to get off under very favourable conditions. 
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Navyplane. Sparrow 
Odd Three Out 


Navyplane.—This twin-float pusher seaplane was sponsored by 
the Admiralty and was designed to take the Smith radial engine, 
which was not a success. A Bentley A.R.1 rotary was substituted 
for trials, conducted by Lt.-Cdr. John Seddon. The nose in- 
corporated a glass screen to afford the best possible field of view 
for reconnaissance, and the observer was provided with wireless. 
The ane — was of the pivoted traversing type. 
w lightplane, of 1924, was the first land 
be bu since the Sparrow monoplane. 
or the 1924 pne petition it was arranged as a “ ” 
uiplane, the two — being of different sections. The engine —_ ('Ounte"). 
weight was under 900 Ib. A speed range of 27-72 m.p.h. was 
claimed and the ceiling was 11,000ft. The 1926 version, seen on 
pa right, was a parasol monoplane, fitted with a Bristol Cherub 
t twin. 
(“Dumbo”).—This experimental deck-landing torpedo/ 
bomber/reconnaissance aircraft bore the Supermarine Type 
Number 322. Two prototypes were built, the first with a Merlin 
30 and the second with a Merlin 32. The most striking feature 
was the variable-incidence wing, pivoted on the main spar and 
electrically actuated. Additionally, there were Handley Page 
leading-edge slots, and the entire trailing edge was hinged. The 
fuselage was of wooden construction and a great deal of wood 
was also used in the wings. The gross weight was about 12,000 
Ib and the top speed nearly 280 m.p.h. 


Spitfire and Seafire 


Spitfire I.—Production-type Mark Is differed from the original 
version of the prototype in having ejector exhausts, a tailwheel 
in place of the skid and numerous other small modifications. 
The Mk IA had eight 0.303in guns and the IB two 20 mm guns 
and four 0.303in guns. The original fixed-pitch wooden airscrew 
was replaced by a D.H. v.p. or c.p. three-blader. 

Speed Spitfire. —This special machine was built in 1938 and had 
an experimental boosted Merlin. At one stage the massive 
underwing radiator was completely removed and the coolant was 
allowed to boil away. The tail skid was retained and the wind- 
— specially faired. When war came a standard Merlin was 

tted. 

Spitfire I11.—In this experimental mark a Merlin XX engine 
drove a three-blade Rotol airscrew. The wing spar and under- 
cafriage were strengthened and a larger radiator was necessary. 
Spitfire IV (later Spitfire XX).—This was another experimental 
development, with a Griffon IIB engine, which flew during 1941. 
One version had provision for six 20 mm guns. To avoid con- 
fusion with the P.R.IV the designation was later changed to 


= Spi Fi aneewan Spitfire P.R. IV.—A Merlin 45, large leading-edge tanks and a 
pitfire | prototype. wing oil tank distinguished this unarmed photographic-recon- 


naissance version. 
Spitfire V.—The engine of the Mk V was a Merlin 45, 46, 50, 
50A, 55 or 56. The VA and VB corresponded in armament to the 
IA and IB, and the VC had universal-armament wings, later with 
provision for carrying two 250 lb bombs. Low-altitude versions 
had special Merlins and clipped wing-tips. 

Spitfire VI.—The first British fighter with a pressure cabin, this 
machine had a wing span of 40ft 2in (the standard span was 
36ft 10in) and a Rotol four-blade, constant-speed airscrew. 
Spitfire VII—A redesign of the Spitfire to take the Merlin 61 
series engine, with two-stage supercharger. The wing-tips were 
extended to take full advantage of the power at altitude, and the 
tailwheel was retractable. Some Mk VIIs had deep-chord 
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pointed rudders. Armament: 2 x 20 mm plus 4 x 0.303in guns. 
A number of Mk VIIs were equipped for P.R. work 
Spitfire VIII.—The Mk VIII was essentially an unpressurized 
= VII. Variants were the F.VIII, with Merlin 61, 63 or 63A, 
and standard wings; the low-altitude fighter, 1 L.F.VIII, with 
Merlin 66 engine and standard wings; and the high-altitude 
H.F.VIII, with Merlin 70 and long-span wings. 
Spitfire IX.—Merlins of the 61, 62, 66 and 70 series were 
installed in this mark, which was essentiall similar to the 
VC but with the engine and twin-radiator installation introduced 
on the Mk VII. “F,” “L.F.” and “H.F.” variants were put 
into service, and certain Mk IXs had “E”-type wings, with two 
20 mm and two 0.5in guns. 
Spitfire VC. Spitfire P.R.X.—An unarmed reconnaissance machine with 
Merlin 64 or 71, the fuselage and engine installation of the 


Spitfire P.R.XI—A cleaned-up reconnaissance variant with 
Merlin 61, 63 and 70 engine, and with a large drop tank, having 
a range of about 2,000 miles. A recognition feature was the 
bulging of the under-cowling to house an extra oil tank. 
Spitfire XII.—This special low-altitude fighter was the first i. 
duction-type Spitfire to have the Griffon engine (Mk III or 
The airframe was essentially that of the Mk VC but was So 
strengthened. The wings had “clipped” tips and the armament 
was 2 x 20 mm plus 4 x 0.303in guns. Two squadrons of Spitfire 
Spitfire VI. XIIs were rational. 
11.—The airframe of this mark was essentially that of 
the VB a it was adapted for low-level photographic recon- 
naissance. The four machine guns were retained. 
Spitfire XIV.—A high-altitude fighter with Griffon 65 two-stage, 
two-speed engine, extra-careful finish, and redesigned tail. The 
F.XIVE had two 20 mm + 
a rear-view hood; the F.R.XIVE provision for an oblique 
camera and carried additional fuel. The top speed of this mark 
was 442 m.p.h. 
Spitfire XVI.—Essentially a cli -wing Mk IX, this version 
had the Packard-built Merlin 66. Later versions had a rear- 
view hood and additional fuel. 
Spitfire XVIII.—Basically a Mk XIV, with strengthened wings 


Spitfire P.R.XIX.— Griffon 65 or 66 engine of this fast, 


Spitfire Vil. high-flying reconnaissance machine drove a five-blade Rotol 
Kopin airscrew. The wings were similar to those of the Mk XIV but 


Bee was ho fastest operational mark of Spitfire, with a speed 
446 m. 

Spitfire 21 P-rhe wings of the Mk 21 were completely redesigned 
and of slightly increased area. The tail was also modified, 
and the undercarriage strengthened. Armament was four 20 mm 


Soisice 22.~This was sleniler to the 21 but had a rear-view hood 
and a 24-volt, instead of a ——— electrical system. 
Spitfire 24.—The final production version of the Spitfire— 
~ ' almost identical with the Spitfire 22 but with a strengthened 
The first Spiire flostplane had Blackb 
i itfire —The first Spitfire tp: um 
aintiiaieaas Roc floats but was abandoned at the termination of the Nor- 
wegian campaign, for which it was being built. Later three 
Spitfire Vs were converted and used operationally in the Mediter- 
ranean. A Mk IX on floats is illustrated. 
Spitfire Trainer.—A post-war tandem-seat, dual-control develop- 
ment familiar at air races in Great Britain and exported in small 
uantities. The protot was a converted Spitfire VIII. 
Seafire 1.—This ‘frst aval development of the Spitfire had 
the gy teen ta 32, 45 or 46 engine, an arrester hook and catapult 


Armament was eight 0.303in guns. 
Peas IL—A development with alternative armament 
visions. A number of Mk IIs were eventually fitted eo 


reconnaissance. 
Seafire XV.—Resembling the Spitfire XIV, this important Sea- 
fire development had the Griffon VI engine and strengthened, 


Spitfire XI. 
Spitfire XIV. Spitfire 21. 


3 Mk VII, and Mk VC wings, adapted to house additional tanks. 
on 
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The Alvis Leonides — 550 b.h.p. 9-cylinder air-cooled radial 
engine. Weight complete 796 lb. Power/weight ratio 1-15 Ib. 
(0°657 kg.) per b.h.p. Overall diameter 41-5 in. (105 em.). 
In quantity production for the Royal Navy, the Royal Air Force 


and- Commercial Operators. 
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TAKE-OFF at night or under conditions of limited 
visibility with a fully loaded aircratt can be a 
hazardous operation. The Javelin, possessed of a 
low wing loading and good power-weight ratio, is 
able to operate trom exceptionally short runways and 
to climb steeply and swiftly to its combat altitude. 


Gloster Aircraft Co. Ltd. 


Hucclecote, Glos. 


: Take-off 


MEMBER OF THE HAWKER SIDDELEY GROUP / PIONEER... AND WORLD LEADER IN AVIATION 


| 
z ~ 
4 ~ 
4 


Spitfire 24. 


SIRES OF THE SWIFT... 


folding wings. Later models had a sting-type hook. 

Seafire XVII.—An improved Seafire XV with strengthened 
undercarriage, rear-view hood and sting-type arrester hook. 
Seafire XVIII.—Work on the prototype of this mark, which 
was to have the Griffon 36 engine, was stopped before 
completion. 

Seafire 45.—A Naval counterpart of the Spitfire 21, with sting- 
type hook and Griffon 61 engine. 

Seafire 46.—Similar to the 45, but with the Spitfire 22-type rear 
fuselage and canopy. Some machines had Rotol contra-rotating 
airscrews. 

Seafire 47.—Fitted as standard with contra-rotating airscrews for 
its Griffon 85, the Seafire 47 had folding wings, revised flaps and 
increased tankage. The F.R.47 had two cameras. 


Spiteful to Swift 


Spiteful XIV.—The Spiteful was designed to Specification 
F.1/43 and, though bearing a family resemblance to the later 
Spitfires, was a completely new aircraft. The most notable 
advance was the adoption of tapered wings with squared tips. 
Deeper and more streamlined, the fuselage carried a larger tail- 
plane and a new fin and rudder assembly, also used on the 
ultimate types of Spitfire and Seafire. The narrow-track under- 
carriage of the earlier Supermarine fighters having been open to 
some criticism, the adoption of an inward-retracting, wide-track 
gear was of considerable significance. A Griffon 69 engine was 
fitted. 

Spiteful XV.—Contra-rotating Rotol airscrews were fitted to the 
Griffon 89 or 90 engine of this development. 

Spiteful XVI.—With a Griffon 101 three-speed-blower engine, 
this development of the Spiteful XIV achieved a speed of 494 
m.p.h. at 28,500ft during official tests at Boscombe Down. The 
sea level speed was 408 m.p.h. and the maximum rate of climb 
4,750ft/ min. 

Seafang 31.—Built to Specification N.5/45, this was virtually a 
“hooked” Spiteful. The engine was a Griffon 69 and the wings 
did not fold. 

Seafang 32.—A production version of the Mk 31, with increased 
tankage, folding wings and Griffon 89 engine driving a Rotol 
contra-rotating airscrew. 

Attacker F.1.—The basic Attacker design stems from Specifica- 
tion. E.10/44, issued before the end of the war for an aircraft 
to utilize the Rolls-Royce Nene turbojet. Incorporating the 
wings and undercarriage of the Spiteful, the prototype was a 
land-based machine, but the second and third examples, to 
Specification E.1/45, were adapted to meet Naval requirements 
and had the long-stroke, pre-retracting undercarriage, as 
originally designed for the Seafang. Carrier trials took place 
during October, 1947. After a number of Attacker F.1s had 
been delivered to the Royal Navy, a quantity of similar aircraft, 
without Naval fittings, went to the Royal Pakistan Air Force. 
The F.1 is armed with four 20 mm wing-mounted guns, 
has a span of 36ft llin, weighs 11,500 Ib, and has a maximum 
speed of about 590 m.p.h. 

Attacker F.B.1 and F.B.2.—These are fighter/bomber develop- 
ments for the Royal Navy carrying, in addition to full ammuni- 
tion for the four 20 mm guns and 250-gal drop tank, two 1,000 Ib 
bombs or eight rocket projectiles under the wings. 

Type 510.—The excellent design of the Attacker fuselage and 
power plant installation was a convenient foundation upon which 
to base full-scale experimentation with swept wings and tail 
surfaces, and design work to this end was begun in 1945. The 
outcome was the Type 510 research aircraft, two examples of 
which were built. The first machine flew one year and nine 
months after the placing of the development contract. The wings 
were of Supermarine laminar-flow section and had a single main 
spar, auxiliary rear spar, and plate ribs. Slotted ailerons, split 
trailing-edge flaps and dive-recovery flaps were fitted. Originally 
designed with an Attacker-type nose, the 510 also appeared with a 
pointed nose. During November, 1950, the second of the 
two prototypes completed deck-landing trials aboard H.M.S. 
Illustrious. For this purpose it was fitted with an arrester hook 
and rocket-assisted take-off gear. 

Type $35.—A progressive development of the 510, with 
redesigned wing, nosewheel undercarriage, lengthened nose, 
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revised tail, and having an Attacker-type twin-tailwheel unit in 
addition to the nosewheel, the 535 first flew during August, 1950. 
Use of the tailwheels made possible a conventional tail-down 
landing with corresponding braking effect, due to the high angle 
of attack of wings: The Nene turbojet was retained. 

Type 541 Swift.—This was the prototype of the Swift, and 
differed from the Type 535 in having enlarged intakes for the axial 
Avon turbojet. The tailwheel installation was deleted. 

Swift F.1.—Developed as a day intercepter fighter from the 
Type 535, the Swift F.1 was fitted with Service equipment and 


Type 529. (Type 508 is similar). 


478 FLIGHT, 2 October 1953 


guns (2 x 30 mm) and put into limited production for the R.A. F. 
(he “four-point” undercarriage (or more strictly “five-point,” 
the tail-wheel being double) and long nose of the 535 were dis- 
carded in favour of a normal tricycle gear and short nose; 
the engine intakes were carried forward to the level of the 
cockpit windscreen, and the guns were mounted in the lower 
fuselage beneath the pilot. A number of F.1s were completed 
and delivered to the R.A.F. for evaluation. As work pro- 
gressed, development was continuing and several important 
modifications were introduced to increase performance and fire- 
power. These resulted in the F.4 which is the version eventually 
to go into large-scale service. 

Swift F.2.—This interim mark of Swift retains the original Avon, 
without reheat, but features two additional 30 mm guns. These 
are mounted beneath the fuselage, between the guns mounted 
under the intake ducts. 

Swift F.3.—First demonstrated at the recent S.B.A.C. Flying 
Display, the Swift Mk 3 is virtually a reheat Mk 1. There are 
a number of other detail alterations, but the increased power 
is the main change, the big afterburner and tail-pipe necessitating 
a number of cooling-air intakes above the fuselage. Like the 
Swift F.2, this mark retains the cranked wing leading-edge. 
Swift F.4.—The basic external differences between the F.1 and 
F.4 are in the tailpipe, tailplane, wing plan, armament and gun- 
sight. The Avon engine has reheat; the tailpipe is con- 
sequently longer and has a nozzle area which can be varied by 
the use of “eyelids.” The tailplane is of “‘all-flying” type, in 
which the control column moves the tailplane directly, the 
elevators playing a purely secondary role; the wing plan has 
also been modified by sweeping the inboard section of the leading 
edge forward, as in the Mks 2 and 3. Armament of the F.4 
corresponds to the new British fighter standard of four 30 mm 
cannon, for which space has been found in the under-fuselage. 
F.4s seen recently are also fitted with the radar gunsight, nose- 
mounted gun camera and a buried aerial along the leading edge of 
each wing, close to the fuselage. Various arrangements of wing 
fences have been observed on the Swift 4, but the latest arrange- 
ment consists of one long, fairly deep fence from the leading edge 
to a point just forward and outboard of the inner edge 
of the ailerons. A number of intakes on the top of the fuselage 
over the engine bay have recently been fitted; these are of the 
flush type, developed by the N.A.C.A. in America. 

An interesting feature of all Swifts is the combined speed- 

brake and flap. The flaps themselves are of very large area and, 
because of their deep chord, the hinge line is some distance 
forward of the wing trailing edge. Trim change on extension at 
high speeds should therefore be comparatively small. It is 
thought that the dive-brake control operates the first flap position 
and that a second lever controls the full range of movement. 
Types 508 and 529.—The few weeks preceding the S.B.A.C. Dis- 
play of 1951 were significant ones for Supermarines. The Type 
541 Swift had flown on August Ist, and on September Sth came 
an announcement of the maiden flight that day of a new Naval 
twin-jet fighter designated Type 508. It was a machine of singular 
appearance, having an extremely thin straight wing, two Rolls- 
Royce Avon turbojets housed in the fuselage sides, and a “butter- 
fly” tail unit, in which the hinged trailing portions worked as 
elevators (operated together) and as rudders (operated dif- 
ferentially). When it appeared at Farnborough more novel 
features were observed, including “droop-snoot” leading edges, 
which, in conjunction with the large flaps, conferred a moderate 
landing speed. Four large gun ports (presumably for 30 mm 
weapons) were visible beneath the air intakes. The first deck- 
landing trials, aboard H.M.S. Eagle, were undertaken by M. J. 
Lithgow early in 1952. The Type 529 differs only in minor 
respects from the 508. 
Type 508 Development.—In April this year it was announced 
that an order had been placed for a substantial quantity of “twin- 
jet fighters developed from the Supermarine 508.” The air- 
craft concerned is reported to be designated Type 525 and has 
swept-back wings and a conventional tail. 


Swift F.1. 
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The Swift F.4 at Supermarine’s Chilbolton airfield, in Hampshire, prior to its departure for Libya on September 22nd to attack the world’s speed record. 


SIRES OF THE SWIFT 


T was suggested that I should write something about some 
of the more interesting aeroplanes with which I was 
concerned during the eleven-odd years that I flew for 

Supermarines. I find this difficult because, ever since I 
learnt to fly twenty-two years ago, I have found nearly every 
aeroplane of absorbing interest. 

However, it is clear that I must start with the prototype Spit- 
fire, K.5054. I first flew this machine on March 26th, 1936, 
quite soon after its first flight which had been made by 
J. Summers. It is entered in my log simply as “Supermarine 
Fighter K.5054.” I was 24 years old and had done about 1,300 
hours flying; and from that day onwards I, with my friend the 
late George Pickering, did the bulk of the development testing 
on this machine, apart from what was done at Martlesham. In 
those days Bulldogs were still in service in the R.A.F., the Gaunt- 
let was their newest fighter; the Gladiator was perhaps just about 
to go into service and there were still Virginias flying about. The 
prototype Hurricane had been flying at Brooklands since the 
previous November. 

A monoplane fighter was something of a novelty anyway, 
but a fighter with the performance of K.5054 was a good deal 
more than that in those days. The Hurricane was the only 
aeroplane in the world which approached anywhere near it, for 
the Americans didn’t seem to take fighter development very 
seriously and the German Me 109 was powered with an engine 
of, speaking from memory, only about 600 b.h.p. as against 
the 1,100 b.h.p. of the Merlin ITI. 

Apart from anything else, therefore, flying the Spitfire was 
the greatest possible fun and I have seldom enjoyed anything so 
much as the two years during which we flew K.5054 whilst 
awaiting the emergence of the first production machine in May, 
1938. 

The impression has once or twice been given that the Spitfire 
was “right, from the word go.” This is not strictly correct. We 
had our full share of troubles, headaches and frights during that 
period and it was all full of interest. I personally was keenly 
aware of the privilege of working for R. J. Mitchell. But it would 
need a book to record all this. One point of interest is that K.5054 
was, I think, one of the first aeroplanes to be fitted with an 
anti-spin parachute. It had shown up badly in the spinning 
calculations at R.A.E. and there was thus a certain amount of 
gloom about the prospects for the actual spinning tests. The 
cable of the anti-spin parachute was attached to the fuselage 
just forward of the fin; it was then led along the outside of 
the fuselage, secured by sticky tape, and the parachute itself 
stowed in the cockpit. 

The idea was that, if in trouble, one opened the canopy, seized 
a handful of parachute and flung it over the side—preferably the 
appropriate side. I well remember the first spin, entered at 
20,000 feet from a strangely silent stall with the big two-bladed 
wooden airscrew ticking over very, very slowly. But eight years 
elapsed before I actually had to use an anti-spin parachute (in a 
Seafire with an experimental rudder), and it broke my leg—but 
that is another story. The only difficulty we had with the proto- 
type was persuading the R.A.E. that the spin recovery characteris- 
tics were, in fact, perfect. It seemed they had no business to be, 

t they were. 
ms * 1936 Supermarine was still primarily a flying-boat firm. 
George Pickering was the flying-boat pilot and one of the very 
best. I had practically never seen a flying-boat and I was lucky 
to have him to teach me to fly them. Like the true expert that 
he was he made no mystery about it, and very soon I was happily 
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splashing about in Walruses, Stranraers and an occasional Scapa. 

The Walrus was one of the most remarkable aeroplanes ever 
built. There are those who have flown them and those who 
have not, and it is idle for the former to try to explain matters 
to the latter. The Walrus did an incredible variety of jobs and 
could operate in very heavy seas. 

In the air they clattered along in the course of their various 
duties, swinging gently from side to side with a pendulous motion 
and keeping up a steady directional oscillation. If the Walrus’ 
flight characteristics were measured and recorded by modern 
methods the man who wrote AP.970 would probably have a heart 
attack. It was perhaps one of the best and most useful aeroplanes 
ever produced. 

The main story of the development of the Spitfire during its 
eleven years of production life has been told elsewhere. From 
the flight development point of view the problem was primarily 
a race to maintain and improve the handling characteristics in 
the face of rapidly increasing speed, all-up weight, power, 
airscrew solidity and operating altitudes, not to mention diversity 
of operational roles and ever increasing quantities and sizes of 
“external stores.” All modifications and alterations made in the 
interests of handling had to be such as could be developed quickly 
and incorporated in the production line without slowing the 
ever-increasing tempo of production. 

More often than not the obvious aerodynamic answer had to 
be abandoned because it meant too radical a change to be practical 
from the production/time viewpoint, and some sort of aero- 
dynamic “fiddle” adopted instead. On the whole, the inevitable 
conflict of interest between “design” and “production” was 
resolved by Supermarines as well and as successfully, I think, 
as was humanly possible. But it meant some give-and-take on all 
sides and some of the “give” inevitably had to be on the 
“handling” side. 

It was none-the-less galling, on occasions, to encounter people 
whose sole pre-occupation in life was the study of flight 
characteristics and to be told something like “what you want 
to do with the Spitfire Mark so-and-so is to double the tailplane 
area.” 

As if we didn’t know. 

I always thought the best of the Spitfires for handling were 
the later Mark VIIIs with standard wing tips and Merlin 66 
engine, and perhaps the worst was the Mark 21. However 
this latter machine had an outstanding performance as a combat 
aeroplane, having an unrivalled combination of speed, climb and 
turning circle. But by that stage of the war the emphasis was on 
air-to-ground fighter operations, and air-to-air combat perform- 
ance, such as possessed by the Spitfire 21, had less significance 
then than it had in, say, 1940, ’41 and °42. This, incidentally, is 
a point frequently overlooked. The basis of air superiority in any 
theatre in daylight is the possession of fighters which can out- 
climb, out-turn, outstrip and out-dive the fighters of the enemy, 
as well as their bombers. Only then (or in the case of the virtual 
collapse of enemy air opposition due to internal reasons) can a 
tactical air force operate with reasonable impunity against ground 
targets. At the beginning of any war such a collapse cannot be 
expected; therefore control of the air must be fought for in the 
air and fighters must possess real combat performance, at almost 
any cost. 

However, there were only a comparatively few Mark 21's pro- 
duced and the handling was put right on the Marks 22 and 24 with 
very little sacrifice of performance. 

But to return to the original theme. The Spitfire floatplane 
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SIRES OF THE SWIFT 


was, of course, a fascinating toy. Also of ever-present interest were 
the problems of trying to make the Spitfire into a suitable carrier- 
borne aircraft, i.e. Seafire, and at the same time keep its perform- 
ance in line with current marks of Spitfire. Then the Spiteful 
gave us many problems and we did a lot of work in dives at (in 
those days) high Mach numbers. We also achieved with this 
aeroplane the remarkable speed in level flight of 494 m.p.h. 
“Dumbo,” of the variable-incidence wing, was a most interesting 
9 maa and finally, in 1946, I flew our first jet, the Attacker 
TS.409 

Having written very briefly of some of the aeroplanes of Super- 
marine it would be appropriate to write of some of the pilots 
who flew them and did so much to help both the firm and me 
personally. 

I have already mentioned George Pickering, who was quite 
fearless and full of energy. Desperately injured in a crash while 
testing a production Spitfire he had a long year of recovery and 
convalescence, only to be killed in a Bren-gun carrier the day after 
he was pronounced medically fit to fly again. There was Johnnie 
Wakefield, a great driver of racing cars before the war, who was 
killed in a collision while testing a PR. Mark IV. Then we had 
Don Robertson (now a stockbroker), who was an experienced pilot 
with a very highly developed critical faculty for all things 
mechanical, which he exercised with great tolerance and under- 
standing. (There is incidentally, nothing worse than the intolerant 
or impatient test pilot who makes no effort to appreciate the prob- 
lems and difficulties of designers and production engineers.) There 
was Alex Henshaw—a real master of aerobatics such as one only 
encounters rarely in the course of a flying life—with the respon- 
sibility for the testing of the vast production output of Castle 
Bromwich. The manner in which he coped with the winter 
weather conditions there, with no “aids,” had to be seen to be 
believed. He was helped at Castle Bromwich by George Lowdell 
and George Snarey until the latter returned to the Supermarine 
end. 

Then there was Frank Furlong, a man of unbounded exuber- 
ance and tremendous courage. He had no technical background— 


This take-off study of the Swift F.4 leaving Chilbolton gives an excellent impression of the main features of this outstanding Avon-powered fighter. 
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Lt.Cdr. M. J. Lithgow, Supermarine’s 
chief test pilot, entering the Swift F.4 
for his London—Paris record flight 


he was brought up with horses (he rode the winner of the Grand 
National in 1935); but he applied a deep-rooted intelligence and 
enthusiasm to test flying and in the hurly-burly of activity in our 
war-time experimental flight test department he was the ideal 
chap. He was killed in the prototype Spiteful in 1944, 

And Guy Morgan, ex-P.R.U. pilot, now flying for Vickers Wey- 
bridge. He took charge of the testing of the whole of the 
production output of Supermarine, thus taking a great weight 
of worry and responsibility off my shoulders. For a time during 
the war George Errington came and flew for us; his experience 
and help, as well as his conversation, was highly stimulating. 
Then there was Pat Shea-Simmonds, our first E.T.P.S. graduate, 
who did much valuable work on Spitfires, Spitefuls and Seafangs 
before returning to his peace-time occupation after the war. John 
Derry came to us from C.F.E., on leaving the Service. I remember 
being greatly impressed with him when he walked into my office 
at High Post for his interview. Unfortunately circumstances 
were such that we could only offer him a temporary job; but the 
promise that he showed with us was amply borne out when he 
went to de Havillands a year later. Then there was Peter Robarts, 
who gave up much in order to continue with the flying which 
he loved. He died testing a production. Attacker in 1950. In 
addition to these pilots who were part of the firm, we had many 
R.A.F. and Naval pilots attached to us. We could not possibly 
have coped with the enormous production output and experi- 
mental programmes without them. It is impossible to mention 
them all by name, but they mostly did a first-class job. 

All the pilots who have flown for Supermarine, whether 
civilians or in the Service are inevitably part of the firm’s 
history and have contributed something towards the firm’s 
success, and some of them lost their lives in the process. 

Our present team of test pilots is, I think, second to none. 
They all know their job thoroughly and get on with it quietly 
and effectively without fuss or notoriety. If there is one thing 
the writer can afford to be proud of it is that he was primarily 
responsible for choosing them. Working under Mike Lithgow 
their names, in case there may be anyone who doesn’t know, are: 
L. R. Colquhoun, D. W. Morgan, G. J. Horne and J. W. C. 
Judge—and the future of test flying at Supermarines could not 
be in better hands. 
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No. 6. Dimensional accuracy and super finish of burner 
components ensure efficient fuel atomisation over a wide flow range. 


FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE ENGINES 


JOSGEPH LUCAS (GAS TURBINE EQUIPMENT) LTD., BIRMINGHAM & BURNLEY 


VICKERS-ARMSTRONGS 


SUPERMARINE 
ON ENTERING 


THE PRIME OF LIFE 


NORMALAIR 


who have had the privilege of supplying the cabin pressure 


control equipment on all the pressurised Supermarine aircraft. 


\NORMALAIR LIMITED YEOVIL ENGLAND 
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As the ceiling of modern aircraft becomes 
increasingly higher, instruments must keep pace 
with requirements. This newly developed Smiths 
Altimeter registers up to 60,000 ft. with the 
same precision as lower range instruments. The 
range has been extended by refinements in the 
linkages, the extensive use of jewels, and the 
incorporation of a special low hysteresis capsule. 
Size and weisht are the same as standard 
Altimeters. 
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A short while ago he was testing a supersonic 
aircraft — doubtless using Smiths instruments 
designed for high speed flight. Special instru- 
ments for development work have always been 


a major consideration of Smiths, though the 


organisation is no less concerned with making 


sound, reliable equipment for everyday flying. 


HELPING THE WORLD TO FLY 


SMITHS AIRCRAFT INSTRUMENTS LIMITED 


The Aviation Division of S. Smith & Sons (England) Limited 


Cricklewood - London - NW2 


Sole Sales Concessionaires for Kelvin & Hughes (Aviation) Limited - Barkingside and Basingstoke 
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Hydraulic Equipment has been supplied for 


the following aircraft: 
SUPERMARINE SWIFT - SUPERMARINE SPITEFUL 
SUPERMARINE ATTACKER - SUPERMARINE SEAFIRE 


and others not yet in production. 


ECTRO- 
YDRAULICS 


LIMITED WARRINGTON 


MEMBER OF THE OWEN ORGANISATION 
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SOUTH AFRICA’S MAIN AIRPORT 


‘THE final opening ceremony of Johannesburg’s new airport at 
Kempton Park, on the fringe of the Golden Rand, will be 
performed by the Minister of Transport, Mr. Paul Sauer, on 
Sunday, October 4th. Work on the airport—which came into 
full operational use on September Ist—began six years ago when 
it was Officially named by Field Marshal Viscount Montgomery 
in commemoration of General Jan Christian Smuts. Ornamental 
gates bearing Smuts’ name were then unveiled. 

By far the most ambitious airport in the African continent, the 
Jan Smuts is situated on a huge flat watershed in the veld, and 
will cost some £6,200,000 when the administrative and technical 
buildings are completed. Because of the altitude (6,000ft), the 
runways are exceptionally long. The main runway, running 
north/south, is 10,500ft and the two others intersecting it are 
8,250ft, all with a uniform width of 200ft, and with overshoot 
strips. 

These international airlines are already using the airport: 
B.O.A.C., Air France, K.L.M., P.A.W.A., S.A.A., C.A.A., Qantas, 
E! Al, S.A.S. and Deta (Portuguese). Another French airline, 
U.A.T. is expected to extend its Paris-Brazzaville route to 
Johannesburg, using Comets. The proving flight has been pro- 
visionally fixed for mid-October. 

bout 1,000 men are employed in the extensive workshops at 
the airport, where modern repair facilities have been installed. 
The technical area comprises approximately 9,700ft of tarmac 
roads, and 885,000 sq ft of concrete apron varying in thickness 
from 14 to 18in. The hangers have a width of 348ft and are 
70ft high. The airport has replaced that at Palmietfontein, about 
12 miles distant, which has been closed; a decision about its 
future has still to be made. 


B.E.A.’s ANNUAL REPORT 


PROBABLY the frankest and most comprehensive annual report 
of any airline in the world is that published by British European 
Airways. The latest edition, announced on Tuesday by Mr. Peter 
Masefield (in the absence of Lord Douglas, who as British 
representative was attending a meeting of the executive com- 
mittee of I.A.T.A. in Montreal) covers the Corporation’s activities 
during the financial year ended March 31st, of which the essential 
features were a large increase in traffic and a slight increase on 
last year’s deficit of £1.42m. 

In 1952-53 B.E.A. flew 1,400,122 passengers—the largest 
number carried by any airline outside the United States. Of this 
total 56 per cent, or nearly Im, flew on international services and 
the remainder on domestic routes. On the basis of passengers 
carried, B.E.A. is thus the seventh largest airline in the world. 


B.E.A. OPERATING RESULTS SUMMARIZED 


Per- 
1952-53 1951-52 centage 
change 
Revenue £13,128,080 £10,817, 687 +21.4 
Operating expenditure £14,283,724 £12,059,665 + 18.4 
Operating loss are £1,155,644 £1,241,978 71 
Net loss £1,459,131 £1,423,611 +25 
Loss as percentage ‘of expenditure 8.1 10.2 21.4 
Capacity ton-miles flown 69,230,611 56,697,971 +221 
Load ton-miles flown 43,544,039 36,694,775 + 18.7 
Load factor ee 62.9 647 2.8 
Load factor required to cover 
total operating cost ... 68.4 72.1 5.1 
Operating cost per C.T.M. 49.5d 51.14 31 
Traffic revenue per C.T.M. ad 43.8d 44.24 1.4 
Traffic revenue per L.T.M. sa 69.7d 3d +2 
Passengers carried ae aa 1,400,122 1,135,579 23.3 
Available seat-miles sa 578,013,390 462,451,642 25 
Revenue passenger-miles flown... 372,966,170 309,286,503 + 20.6 
Passenger load factor ... ja 64.5 66.9 3.6 
Mail carried (short tons) 6,289 6, 34 
Mail ton-miles flown el 2,541,209 2,451,567 +37 
Freight carried (short tons) 14,328 12,500 146 
Freight ton-miles flown ... 5,261,659 4,574,243 15 
Revenue hours flown 171,883 153,533 +12 
Utilization per aircraft ... 1, 512 hr 1,550 hr 2.5 
Aircraft mile flown on 24, 202,358 21,594,151 +121 
Cost per revenue miles flown ... 141.6d 134.04 +44 
Revenue per employee ... ‘ £1,535 £1,356 13.2 


JAN SMUTS AIRPORT, to be formally opened on Sunday, is briefly 

described in the opening paragraph. A Comet, seen as a speck half-way 

along the main runway, lends scale to this impressive strip—almost two 

miles long. New terminal buildings and part of the maintenance area 
(foreground) are also shown. 


The average passenger-journey, however, was only 266 statute 
miles and the average flight-time was 102 min—figures which 
accentuate the short-haul nature of B.E.A.’s traffic. 

The report quotes an interesting comparison of operations by 
various European airlines in 1951, showing that B.E.A. carried 
the greatest share of passengers—28 per cent, a proportion which 
is almost certain to have increased. In that year its passenger 
traffic was 1.9 times that of its nearest rival (Air France). There 
remain, however, four important routes on which B.E.A. still 
carries less than 30 per cent of the traffic offering—those from 
this country to Switzerland, Scandinavia, Holland and Belgium. 
The increasingly competitive quality of the Corporation’s fleet of 
aircraft should ensure further gains on all routes. By the end 
of 1954 the fleet is expected to consist of 20 Elizabethans, 26 
Viscounts, 38 Pionairs, 8 Pionair Leopards, 2 Pionair Freighters, 

In the twelve-month-period reviewed B.E.A.’s helicopters flew 
a total of 1,075 hr; the cost of these operations was £79,113, of 
which £72,133 was payable by the M.C.A. and M.o.S. During 
the year nine design studies based on the B.E.A. specification for 
a large helicopter were submitted to the latter Ministry. The 
report notes that the order for the Rotodyne “was of interest to 
B.E.A.” and that discussions are in progress with the Bristol 
Aeroplane Co. regarding the Type 181 twin-rotor helicopter 
seating more than 60 passengers. It mentions delay in delivery 
of the existing Bristol 173, which will now take place next year. 
The more powerful Mk 3, which will be much more suitable for 
initial passenger carrying services, will not be ready until 1958, 
and the report draws attention to the need for a suitable rotor- 
plane with which to build up experience during this five-year 
period. 

“From the national book-keeping point of view,” says the 
report, B.E.A.’s operations are made to appear less economic 
than they should by comparison with those of other national 
airlines. Representations to this effect have been made repeatedly 
to successive Ministers of Civil Aviation. It will be remembered 
that in the B.O.A.C. report, published a week earlier, Sir Miles 
Thomas revealed that the Corporation was asking for Treasury 
support towards the development of new British aircraft likely 
to achieve success in overseas markets after the State airline has 
borne a disproportionate share of introductory costs. To a lesser 
extent, perhaps, B.E.A. also faces this particular problem: 
expenditure on Viscount development is estimated at not less 
than £1m. 

B.E.A.’s main heart-cry, however, is that a high proportion of 
their annual expenditure finds its way back to the Exchequer— 
in the form of either fuel tax or landing fees. Low mail payments 
and the burden of maintaining unprofitable social services are 
additional factors contributing to the adverse picture shown by 
the annual balance sheet. 

At the beginning of last year, fuel tax was increased from 
ls 104d to 2s 6d per gallon and B.E.A.’s contribution of £381,389 
was thus £95,530 higher than it would otherwise have been. At 
30d per gallon, the British domestic fuel tax is exceeded only in 
France and Belgium (where mitigating circumstances exist), and 
compares with an average rate of 5d in the United States. The 
average fee paid for each B.E.A. aircraft landing in this 
country was £4.1, compared with £3.5 on the Continent; 
the corresponding U.S. average is £1.3. Although short-haul 
services are now basically more expensive to operate than long 
routes, B.E.A.’s mail rate per tonne-km of 108d is 26d less than 
that paid to B.O.A.C. and, to quote a typical American operator, 
67d below the rate received by Northwest Airlines. Regarding 
social services, the report says that the amount required to cover 
the costs incurred by their operation, including overheads, would 
be in the region of £300,000 

These considerations apart, B.E.A.’s operations during the year 
reviewed were affected by other factors completely outside the 
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airline’s control. The £25 reduction on the foreign travel allow- 
ance is estimated to have cut down revenue by £900,000. 
Shortage of fuel during the American strike resulted in the can- 
cellation of 1,554 services and the loss of a further £300,000. 

Both B.E.A. and B.O.A.C. suffered as a result of last winter’s 
long foggy spell, and both favour the installation of Fido, in 
improved form, at London Airport. The M.C.A. is considering 
a proposal to this effect. 


THE AIRLINES’ PARLIAMENT 


SOME 200 delegates, representing most of the 67 member 
airlines, are attending the ninth annual meeting of I.A.T.A., 
which begins next Monday at the Windsor Hotel, Montreal, and 
continues until October 9th. At the opening session the president 
of T.C.A., Mr. Gordon McGregor, will take over from Dr. 
Berchtold of Swissair as the new president. As in previous years, 
the meeting will begin with the annual report of the director- 
general, Sir William Hildred, followed by the reports of the 
various standing committees, and will end with a public session 
at which next year’s president will be elected. 

Britain will be represented by Lord Douglas of Kirtleside, 
Mr. G. A. Boughton, Mr. P. C. F. Lawton and Miss J. P. Hooper 
of B.E.A., and by Sir Miles Thomas, Major J. R. McCrindle, 
Air Marshal Sir Harold Whittingham, Mr. B. Smallpiece and 
Mr. K. H. Staple of B.O.A.C. 


ANNIVERSARIES IN AUSTRALIA 


Tvo important anniversaries were celebrated last month in 
Australia. Twenty-five years earlier Sir Charles Kingsford- 
Smith made the first air crossing of the Tasman Sea, covering 
the 1,600 mile journey in just under 16 hours in Southern Cross. 
A regular passenger service was inaugurated nearly twelve years 
later by Tasman Empire Airways, who have since made nearly 
8,000 crossings of the Tasman, carrying over two million 
passengers. The airline’s Solents now make 11 flights weekly 
on this route and there is a!so a fortnightly charter service 
between Melbourne and Christchurch by a DC-4 of Qantas. This 
company last month commemorated a more recent but significant 
event—the opening, a year ago, of the Indian Ocean service be- 
tween Sydney and Johannesburg via Perth, Cocos and Mauritius. 
In the first year of operation the Constellations made 28 return 
flights, with 2,000 passengers, 43 tons cargo and 10 tons mail. 

Nukualofa, principal island of the Tonga group (whose 
monarch, Queen Salote, visited this country for the Coronation) 
now has its first air service. Regular flights are made by Solents 
of Tasman Empire Airways from Suva, thus linking the islands 
with Tasman’'s Coral Route to New Zealand and with the Qantas 
service to Australia. 


SILVER CITY PROFITS PUBLISHED 


LAST week Silver City Airways, sg published its annual 
trading results. The chairman, E. C. Mekie, disclosed 
that in the year ended December 31st, 1952, there was a net profit 
after taxation of £35,094, against £48,478 the year before. The 
factor behind the profit decline, he said, was the reduction of 
the personal travel allowance in January 1952. This year’s 
enormous increase in cross-Channel ferry traffic is largely the 
result of substantial reductions in fares, and profits for 1953 are 
therefore not expected to rise proportionately. 


LOCKHEED AND JET TRAVEL 


PEAKING at Bonn, Germany, last week, Mr. Hall Hibbard, 
Lockheed vice-president, predicted that both his company 
and Douglas would announce their “Comet-killers” within four 
to six months. They would, he said, be bigger and faster than 
anything flying today, and above all they would be money-makers. 
A large part of his speech was on the now-familiar theme of 
damning the Comet with faint praise. 

Now that fighting has ended in Korea, Lockheed, Douglas and 
Boeing are all certain to have intensified their efforts to produce 
jet airliners acceptable not only to American operators but to a 
world market. The form they wili assume is still the subject 
of bluff and surmise. While it cannot be confirmed, the follow- 
ing report on one of these designs is thought to be authentic. 

The Lockheed prototype now reported to be under construc- 
tion is said to feature thin wings with 50 deg of sweepback and a 
swept single fin with high-set tailplane. The passenger cabin, 
with capacity for 120 people in the tourist version, is situated 
entirely forward of the trailing-edge of the wing. Immediately 
behind the wing are mounted four turbojets—two on each side 
of the fuselage, the upper units being placed forward of those 
beneath. The object of such a layout would presumably be to 
overcome the disadvantages of both buried and podded engines, 
and to keep the passenger compartment as silent as possible. 
Unlike the twin-jet French Caravelle, which also has fuselage- 
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mounted jets, the power units on the Lockheed protoype are 
said to have wing-root instead of direct, ram-type air intakes. 
Cruising performance is estimated as 550 m.p.h. at 42,000ft. 


DC-6Bs FOR A.N.A. 


AN order for four Douglas DC-6Bs is announced by Australian 
National Airways, whose state-owned competitor (T.A.A.) 
is to have Viscounts next year. At present operating a fleet 
of DC-3s and DC-4s, A.N.A. expect to receive two of their 
new Douglas airliners before Christmas; the other two will not 
be delivered until January 1955. Between July 1946 and June this 
year, the company’s aircraft flew nearly 1,235,000 hr, carrying 
44m passengers and some 180,000 tons of freight. 


NEW TOURIST ROUTES 


URING the first week of October B.O.A.C. and other I.A.T.A. 

airlines will begin extension of tourist travel to nine new 
areas—India, Parkistan, Ceylon, the Persian Gulf, the West 
Indies and North, West, Central and South Africa. On most of 
B.O.A.C.’s routes the new services will be operated by 54-seat 
Argonouts. Some typical examples of reduced return fares (at 
least 20 per cent below first-class rates) are London-Bombay, 
£216, compared with £293 8s; London-Johannesburg, £252 (the 
first-class fare, for Comet passengers only, is £324); and London- 
Lagos, £169 4s, a reduction of £44. 


CIVIL PACKET DEVELOPMENT 


WITH a view to determining whether the Fairchild C-82 
Packet would be suitable for civil operators carrying cargo 
under military contract, the U.S.A.F. is reported to have spon- 
sored manufacturer’s flight tests for possible C.A.A. certification. 
Modifications to the aircraft include removal of several thousand 
pounds of fittings, including troop seats, monorail equipment for 
cargo dropping and special U.S.A.F. radio and navigational equip- 
ment. The Flying Tiger Line is described as the main potential 
customer for civil C-82s, 220 of which were built for the U.S.A.F. 


COMET CHRONOLOGY 


THE story of the Comet’s development and introduction was 
told recently by Mr. A. C. Campbell Orde, whose lecture (sum- 
marized on page 489 of this issue) included a chronology and 
illustration (below) of the aircraft as ordered in May, 1946. Wing 
sweep was 40 deg, later modified to 20 deg, and the estimated 
cruising Mach number would have been 0.87, compared with 
0.74 for the production Comet 1; payload, however, was only 
7,500 Ib, compared with 11,800 Ib. 


B.O.A.C. endorsed Brabazon Committee outline requirements 
for “Type IV’’ of about 30,000 ib with two or more simple 
jet units, range 700-800 miles, payload 3,000 Ib including 
14 passengers. 
De Havilland submitted proposals for design suitable for 
“Empire’’ or North Atlantic. This was the original D.H.106 
with four 5,000 Ib Ghost engines, 40 deg sweepback and all-up 
weight of 82,000 Ib. 
January 1946 B.O.A.C. formally requested the Ministries to order eight 
D.H.106 aircraft on its behalf, on che firm's preliminary estimates. 
May 1946 First brochure issued by de Havilland. 
September 1946 Ministry of Supply ordered two D.H.106 prototypes. 
October B.O.A.C. agreed de Havilland proposal to revise design, reducing 
1946 sweepback to 20 deg and lengthening the fuselage for greater 
payload capacity. 
“Instruction to Proceed’’ with eight aircraft formally issued to 
firm by Ministry of Supply on behalf of B.O.A.C. This was based 
on proposals defined and agreed in October 1946. 
Agreement with the firm to replace the single-wheel under- 
carriage with a four-wheel bogie was reached. 
July 27th 1949 First flight of firse prototype. 
March 22nd- Loan by Ministry of Supply to B.O.A.C. of second prototype 
October 24th1952 for development flying. 
aw Training and route survey flights. 
1952 


July 3rd 
1944 


January 21st 
1947 


November 
1948 


4th = B.O..A.C..'s first aircraft delivered. 
195 


May 1952 U.K./South Africa service opened 


0 00 


A Comet with 40 deg sweepback (see paragraph above). 
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Co-operation that has made History 


‘be CLOSE ASSOCIATION 
of many years between 
Vickers Supermarine and Rolls-Royce 
has produced such famous aeroplanes 
as the Schneider Trophy S.6, 
the Merlin powered Spittire and 


the Swift powered by the 


AVON ENGINE. 
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INFINITELY SWIFT is the flight of time 


as they see who look back at it 
SENECA 


ongratulations, 
Supermarine 


from 


DUNLOP 


THE DUNLOP RUBBER COMPANY LIMITED (AVIATION OIVISION) POLESHILLEL - COVENTRY 
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CIVIL AVIATION... 


LONDON-NEWCASTLE FARE REDUCTIONS 


PERIOD fare concessions have been recently introduced by 
Hunting Air Transport, Ltd., on their services between New- 
castle and London. An eight-day return fare is now £6 5s, 
and a 30-day return fare £6 15s, compared with the normal 
a return fare of £7 4s. The single fare for the journey 
is 

By transferring their London Air Terminal for airport coach 
arrivals and departures to 5, Fitzhardinge Street, Portman 
Square, from the Waterloo Air Terminal, Huntings have cut 
down their city-to-airport times, and the London-Newcastle 
service now provides a time-saving of almost two hours on this 
journey compared with the best times by surface transport. 


483 


AUSTRALIAN MERGER 


EGOTIATIONS have been completed betwen East-West 
Airlines, Tamworth, N.S.W., and South Coast Airways, 
Sydney, for the merger of the two companies. Under the terms 
of the agreement South Coast Airways has become a subsidiary 
company of East-West Airlines, and its policy, administration and 
operations are controlled and executed from East-West Airlines’ 
head office at Tamworth. 

Capt. A. J. Smith, general manager of East-West Airlines, said 
recently that the compamy expected to open up an additional 
1,500 miles of unduplicated air routes within New South Wales 
and Southern Queensland during the next two years. 

On the new schedules now being flown, the company’s air- 
craft will cover 17,000 route miles and provide 1,427 passenger 
seats on 76 scheduled flights each week. 


BREVITIES 


APAN will become the 61st member nation of the International 
Civil Aviation Organization on October 8th. 
* * * 


The M.C.A. announce the appointment of Mr. G. McD. Wilson 
as “alternate delegate” to the U.K. representative on the council 
of I.C.A.O. A war-time lieutenant in the Fleet Air Arm, Mr. 
Wilson succeeds Mr. I. V. Pugh. He took up his appointment on 
September 29th. 

* * 

Trans-Australia Airlines last month celebrated the seventh 
anniversary of their inaugural service—from Melbourne to 
Sydney. Since then, the airline has carried over 3}m passengers 
without a fatal accident, and has lifted 75,000 tons of freight and 
11,000 tons of mail. 


* * * 


August was the second successive month in which Central 
African Airways have made a clear (net) profit. The August 
profit was £15,000 and that for July was £11,900. Extra traffic 
resulting from the highly successful Rhodes Centenary Exhibi- 
tion was largely for these improved results. 

* 


The first of two Douglas DC-6A all-freight aircraft ordered 
by Canadian Pacific Airlines was delivered to Montreal on 
September 22nd. It is intended to be used on a new cargo service 
between Montreal, Toronto and Vancouver. The company’s 
application to operate this route was opposed by T.C.A. and has 
not yet been approved by the Canadian government; it is reported 
that, if the application is rejected, the aircraft might be sold 
abroad. 


Lord Douglas of Kirtleside, chairman of B.E.A., and the mem- 
bers of the board, visited Holland on September 18th-19th at 
the invitation of K.L.M. They inspected Schiphol Airport and 
the head office of the Dutch airline at The Hague. 

* 


* * 


Accidents involving civil aircraft in New Zealand totalled 93 
last year, compared with 108 in 1951-52. Both N.Z.N.A.C. and 
T.E.A.L. completed their fourth successive accident-free year, 
and for the first time since the end of the last war flying clubs 
suffered no fatal accidents. There were 49 accidents in agricul- 
tural flying, causing the deaths of two people. 

* * * 


Approval to operate, subject to the customary conditions, an 
all-freight service between London and Belgrade via Cologne, 
Munich and Zagreb has been granted to Eagle Aviation, Ltd. 
The licence is valid until September 30th, 1960. B.O.A.C. have 
received approval to operate, until April 3rd next, a normal 
scheduled service on the route Calcutta-Delhi-Karachi-Behrein- 
Baghdad-Beirut-Rome-Dusseldorf-London (westbound only). 


* * * 


Both State-owned and independent operators experienced in- 
creases in traffic during April and May. B.O.A.C. carried 21,000 
passengers in April and 28,000 in May, increases of 12.9 per cent 
and 25.9 per cent respectively. B.E.A.’s passenger traffic in April 
amounted to 127,000 (an increase of 37.3 per cent) and the per- 
centage increase for May, when 141,000 passengers were carried, 
was 31.6 per cent. Associated companies, carrying 8,000 in April 
and 13,000 in May, achieved increases of, respectively, 131.9 and 
125.6 per cent. Independent freight traffic increased by over 
200 per cent in both months. 


FROM tHE CLUBS 


NEXT Sunday, October 4th, Luton Flying Club are staging a 
tea patrol. The usual rules will apply, and occupants of 
aircraft pentrating the defences between 3 and 4 p.m. will win 
free teas. There will be an individual prize for the owner of an 
aircraft landing at a sealed time between these hours. 


OWNERS and operators of Gemini 1As who have found it 

impossible to obtain a copy of the maintenance schedule for 
their aircraft will be glad to know that copies can now be obtained 
from W. S. Shackleton, Ltd., 175, Piccadilly, London, W.1. The 
company tells us that, ‘after ‘diligent inquiry, it found that there 
were apparently only two copies of the schedule available in this 
country, one of which it acquired. Duplicated copies have now 
been run off and can be supplied at 30s. 


[NVESTIGATIONS by the manufacturers have shown that 
instances of defective crankshafts in Blackburn Cirrus Minor 
2 engines, reported from certain countries, are possibly due to 
failure to observe the limitations concerning the minimum octane 
rating of the fuel and/or the minimum take-off r.p.m. As a pre- 
cautionary measure, the A.R.B. has directed that all Cirrus 
Minor 2 crankshafts which have completed 600 hours’ running 
since the last Magnaflux check shall be re-checked on a Magnaflux 
test machine as soon as possible, and thereafter re-checked at 
periods not exceeding 600 hours. 

In order that the above restrictions may be relaxed, the com- 
pany has decided to introduce a modified crankcase top cover, 
with new intermediate bearing caps bolted through the cover, 
thus stiffening the crankcase. Engines fitted with a modified 
top cover will not thereafter be subject to the Magnaflux test 
until complete overhaul at 800 hours. 

Private owners and clubs may arrange for Magnaflux testing 
of crankshafts to be carried out at the Blackburn factory at 
Brough, by contacting the engine servicing manager. 


wat is thought to have been the first air rally ever held by 
a private British firm was staged at Bembridge, I.o.W., on 
Saturday, September 19th, by employees of Smiths Aircraft 
Instruments, Ltd., and Kelvin and Hughes, Ltd. Altogether seven 
aircraft took part (five Austers, one Chipmunk and a Miles 
Monarch), carrying 19 members of the two firms from as far 
apart as Denham, Cheltenham and Panshanger. Smiths’ flying 
club, formed only 18 months ago, now boasts 32 members, most 
of whom have reached solo stage; seven have gained P.P.L.s. By 
actively participating in private flying, members of the two aircraft 
instrument firms obviously acquire a good deal of experience 
which provides a useful background to their work. It is 
unfortunate that so few companies in the aircraft industry have 
yet taken advantage of the firms’ flying club scheme. 


DIRECTOR and chief flying instructor of Tollerton Aero Club, 
Ltd., and Nottingham Flying Club, Captain Lewis Wigham 
Hall, of the Old Rectory, Tollerton, died on August 29th at the 
age of 60. He was formerly managing director of Nottingham 
Airport, Ltd., and had been ill for some time. He was seconded 
from the Border Regiment in the first World War to the R.F.C., 
left the Army in 1928, acquired an interest in Tollerton Aero- 
drome, and subsequently became managing director. He joined 
the R.A.F. in 1939, and served in Airfield Control. 


R.Ae.C. PILOT'S CERTIFICATES ISSUED, AUGUST 


Name . Name 


Miss R. M. Sharpe ’ R. Bradley 
Cc. D. Weiswali P. Wannop 
W. P. Warner F. W. Frost 
D. F. Todd F. W. Haines 
J. G. Soper J. H. Denyer 
P. W. Ball F. V. Davico 


28,506 2 
28,507 
28,508 4 
28,509 4 
28,510 1 
28,511 1 
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Royal Air Force and Fleet Air Arm News 


Tour by Deputy C.A.S. 


DeurTy CHIEF of the Air Staff, and 
Vice-Chief of the Air Staff designate, 
Air Marshal Sir Ronald Ive!law-Chapman, 
was due to leave London on September 
29th for discussions with Commonwealth 
Air Force authorities in New Zealand and 
Australia. He will pay a short’ visit to 
Ceylon on the outward journey, and, when 
he is in New Zealand, will see the end of 
the London-Christchurch Air Race. On 
the return journey he will visit R.A.F. 
units in the Far East and Middle East, and 
will call to see the Commander-in-Chief of 
the Indian Air Force and the Commander- 
in-Chief of the Royal Pakistan Air Force. 

The tour will involve flying about 
25,000 miles in a Hastings of No. 24 (Com- 
monwealth) Squadron, R.A.F. Transport 
Command. Sir Ronald, in addition to 
his discussions with officers of Common- 
wealth Air Forces, plans to visit isolated 
units of the Middle East Air Force and 
the Far East Air Force where small R.A.F. 
detachments are stationed. Among these 
will be staging posts for the R.A.F. 
Valiant and Canberras competing in the 
New Zealand Air Race at Negombo 
(Ceylon), the Cocos Islands and Perth 
(Western Australia). On the return 
journey he will visit such small and little- 
known R.A.F. detachments as those at 
Car Nicobar, in the Indian Ocean, and 
Mesirah, off the South Arabia coast. He 
is due to return on November 4th. 


Technical Cadets Graduate 


PASSING-OUT parade at Henlow 
on Friday last, September 25th, 
marked the completion of the first phase 
of the new scheme for training technical 
cadets for the Royal Air Force. Last 
October the first entries of Technical 
Cadets (University) went to the R.A.F. 
Technical College, Henlow, and Friday’s 
parade marked the graduation of 20 
candidates. The reviewing officer was Air 
Chief Marshal Sir John Whitworth Jones, 
Air Member for Supply and Organiza- 
tion. At the time when the new scheme 
was being considered Sir John was A.O.C- 
in-C. Technical Training Command. The 
rize winners were: Tech.Cdt. D. J. 
2ugh—The Norton Sword and Science 
Prize. ‘Tech-Cdt. C. A. Cooper—The 
Franks Trophy. Tech.Cdt. J. K. Pettifer 
—Mathematics Prize. 
In his address at the graduation cere- 


mony the Commandant, A. Cdre. H. D. 
Spreckley, gave details of the cadets 
further training. Of the 31 cadets 
reviewed, 11 stay at Henlow for a further 
two years training and the other 20 go 
to Universities for three years to qualify 
for an honours degree in engineering. At 
the end of the three years they return to 
Henlow for six months to familiarize 
themselves with the actual equipment 
with which they will be dealing in the 
Service. While they are at the Univer- 
sities, reports from their tutors, and from 
the commanding officers of the Univer- 
sity Air Squadrons, will be sent to the 
Commandant. 

A. Cdre. Spreckley also emphasized that 
one of the aims was to prepare the Univer- 
sity cadets for qualifying examinations 
for the Mechanical Sciences Tripos of the 
University of Cambridge. In this the 
college had been very successful, result- 
ing in 17 cadets passing with high marks. 

Air Chief Marshal Sir John Whitworth 
Jones in his address referred to the com- 
plexity of the world’s material civilization 
and went on to say: “British enginzers and 
scientists are rightly acclaimed for their 
pre-eminence in the fie'd of basic research 
and the ability to see how the results of 
such research can be turned to practical 
use. Our craftsmen are famous for their 
skill. These qualities enable us to set 
very high standards in engineering and 
point the way to further advances. They 
do not, however, enable us to fill the ever- 
changing needs of vast and growing 
demand of a mechanized world. For this 
we need some numbers of very high-grade 
technicians and production and main- 
tenance engineers. This is a field in which 
our American friends excel, so I make no 
apology for borrowing an American phrase 
to describe them as the ‘know how’ men. 
This country urgently needs many more 
‘know how’ men.” 

Sir John then went to great length to 
show the subtle difference between a good 
technician and a good technical officer, 
pointing out the need for an officer not 
only to have high technical ability, but 
also to have great qualities of leadership 
and desire to serve others as well. 

New R.O.C. Commandant 
N relinquishing his post as S.A.S.O. 
No. 22 Group, Technical Training 
Command next March, A. Cdre. J. H. T. 
Simpson, D.C.O., A.F.C., is to become 
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Commandant of the Royal Observer 
Corps. 

A. Cdre. Simpson entered the R.A.F. in 
1927, with a short-service commission. 
Most of his wartime service was in the 
Middle East, where he commanded No. 
70 Squadron and No. 236 Wing. He 
became S.A.S.O. to, and later A.O.C. No. 
205 Group. 


No. 600 Squadron Association 


T has been decided to form an associa- 

tion for past and present members of 
No. 600 (City of London) Squadron, 
R.Aux.A.F., of which the Queen Mother 
is the Honorary Air Commodore. 

A general meeting has been convened 
for today, Friday, October 2nd, at Fins- 
bury Barracks, City Road, E.C.1, at 7.30 
p.m. The bar will open from 6 p.m. to 
give old friends an opportunity for an 
informal chat before the formal meeting. 
G/C. P. G. Stewart, one of the very early 
members of the squadron, is chairman of 
the existing committee. 


The R.A.F. Quarterly 


TARTING with the issue for October, 

the R.A.F. Quarterly and Common- 
wealth Air Forces Journal will in fatvre 
bear the title Air Power, The Air Fcr es 
Quarterly. The change has been made in 
view of the much extended field of the 
subject matter. 


Reunions 


‘THE reunion of No. 164 Squadron is 
being held on Saturday, October 24th, 
at the “Rose and Crown,” Sloane Street, 
London, S.W.1, at 6.30 p.m. Particulars 
from L. Plows, 8 Talbot Road, Bayswater, 
London, W.2 

We are requested to warn all ex- 
members of No. 69 Squadron to stand 
by for a reunion to take place in London 
on the second or third Saturday in 


November. 

The eighth annual reunion of No. 85 
Squadron will be held at the Ambassadors 
Hotel, London, on Saturday, November 
7th. Tickets, 17s 6d each, from J. Roberts, 
14 Carisbrook Close, Enfield, Middlesex. 


TECHNICAL GRADUATION: Below, Air Chief Marshal Sir John Whitworth Jones inspecting the cadets at last Friday's passing-out parade at Henlow 
and, on the right, handing the Norton Sword to Tech.Cdt. D. J. Pugh. Top right are two more prize winners, Tech.Cdt. C. A. Cooper and 


Tech.Cdt. J. K. Pettifer. 


“Flight’’ photographs 
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THE VICKERS SUPERMARINE 


“SWIFT” 


ACHIEVED THE 


WORLD SPEED RECORD 


AT CASTEL IDRIS, LIBYA 


OF 737.3 M.P.H. 


(Subject to official confirmation) 


THIS AIRCRAFT WAS FITTED WITH 


ROJOL 


ACCESSORY DRIVE EQUIPMENT 


GLOUCESTER ENGLAND 
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CORRESPONDENCE 


The Editor of “Flight”? does not hold himself responsible for the views expressed by correspondents in these columns; 
the names and addresses of the writers, not necessarily for publication, must in all cases accompany letters. 


Air Speed or Mach Number 


A WORLD air speed record that is dependent on temperature 
is clearly misleading. 

Is it not possible to correct air speeds to a standard set of 
atmospheric conditions? 

Air speed records, thus corrected, wou'd be truly comparable 
whether made at Muroc, Castel Idris or ee by-Sea. 

Kingsley Green Haslemere. P. H. W. Russet, 

Lt.-Col. late Royal Artillery. 


Bravado 

HAVE just read in the paper that S/L. Bill Waterton got “a 

terrific rocket” for pointing the Javelin at the crowd during 
his demonstration. Whilst sympathizing with the S.B.A.C. Fly- 
ing Committee, I feel that in order to see our aircraft at their 
best—and that is what we want—they must be pointed at the 
crowd un!ess we are to be limited to a display of flying that is 
not all it might be. 

I am quite prepared to see an aircraft flying over my head, 
and I am sure that many others are. The accident at last year’s 
display was a great tragedy, but I don’t think that there is any 
need to handicap the pilots any more than they are already. I 
was within 15 ft of the “hole in the crowd” last year and I think 


that if anyone should be against flying near the crowd it should 


> me. 
Old Coulsdon, Surrey. 


D. J. WEAVER. 


£sd and Private Flying 


N his article, “Flying for Sport,” contained in the 18th 
September issue of Flight, Mr. Ogilvy laments the apathy 
prevalent in this country. I had to permit myself a hollow laugh 
when he discarded the obvious answer, that lack of funds is the 
root of the trouble. 

Before Hitler started the recent fracas I could and did, fly with 
the C.A.G. at the very modest fee of 5s. per hour. Now I and a 
number of my friends and colleagues who were, like myself, 
wartime pilots would dearly love to take to the air again. Despite 
the existence of the Popular Flying Association and sundry 
schemes for cheap flying we just haven't the spare cash now that 
all of us are married, the maority with families and, of course, 
a house of our own which has to be paid for through the years 
as we haven't the capital to buy outright. 

I am in no posit.on to contend Mr. Ogilvy’s excellent article 
other than as above, but if what he writes is indeed the state of 
affairs among those more fortunate flying types, then the position 
really looks black. I can’t believe it can be quite as bad as it 


seems, however. 
Mansewood, Glasgow, S.3. R. A. ForBEs. 


No Heliport at L.A.P. 


HAVE noticed that in the Ministry of Civil Aviation’s 

recently published plans for the development of London 
Airport there is no reference whatsoever to helicopters, and no 
apparent provision has been made for a helicopter landing area. 

Since B.E.A.’s helicopters have been calling daily at London 
Airport for a considerable time, the reasons for this significant 
omission seem hard to understand. In Europe and the United 
States many airports have a!ready been provided with a special 
helicopter park, usually near the terminal buildings, and many 
more have been projected. 

If passenger-carrying helicopters are to take thcir rightful place 
in the field of air transportation, sure'y some thought should be 
given now to the provision of facilities whereby helicopter 
passengers from provincial cities may be transferred rapidly to 
air liners flying the trunk air routes, and vice-versa. 

Apart from its special application to short-haul inter-city 
communication, it is the essence of a passenger helicopter’s utility 
that it should work as an adjunct to fixed wing aircraft. To enable 
it to perform this function in the most efficient manner a suitably 
designed parking area should be located as near to the passenger 
embarkation points as possible. 

It is to be hoped that this omission does not reflect an official 
view that the requirements of helicopters are not worthy of 
consideration. 

Bromley, Kent. BAstIL ARKELL. 

[This query was raised at the Press conference called to announce the 
development plans for London Airport. The M.C.A. took the line 
that not enough was known about the pattern of future helicopter 
services to incorporate cut-and-dried plans for a helicopter landing-site, 
but that ample space would be available when the need arose.~—Ep.] 


Battle of Britain Credit 


WHEN this country was at the cross roads and eventually won 
the Battle of Britain our allies consisted of the Common- 
wealth and those few who were lucky to escape from the Continent. 
At that time the U.S.A. was a neutral, so why should she take 
part in the anniversary fly-past? 

This letter is not intended to antagonize our American friends, 
but rather to draw attention to the fact that if the U.S.A.F. takes 
part in the parade each ycar then the time will come when those 
in the States who are not so well informed, will think that they 
also won the Battle of Britain, which after all was the most 
important battle of the war. 

It is interesting to speculate on what would happen if we took 
part in the Independence Day celebrations. 

Pinner, Middlesex. W. B. Hotroyp, F/Lt. 

[We should not forget that American volunteers in the Eagle Squadron 
took part 1m the #attle of Britain.—Ep.] 


Airline and Transport Command Pilots 
I IMAGINE that F/O. L. H. Levene has started something with 

his letter (August 28th) on M.C.A. examinations, and civil 
airline standards versus those of Transport Command. 

think a large number of pilots employed in civil aviation 
will agree with his remarks on academic qualifications. I would 
like to point out, however, that many of us start our careers with 
only the Junior Commercial Licence, which is a reasonably 
practical and straightforward examination. The main difficulty 
is to continue line-flying and at the same time to study and 
convert to either the Senior Commercial Licence or A.L.T_P. 
This, I believe, is where some rearrangement is essential, possibly 
by MC.A., allowing two subjects to be taken at a time, the whole 
syllabus being covered in a year. 

London, W.4. 


The Last Wimpy 


WOULD like to draw your attention to the article “The Last 

Wimpy” (Service Aviation, Flight, September 18th, 1953), and 
in particular to the two references regarding the date of the 
Wellington’s last operation. It is specified once as March 1945, 
and then again as March 13th, 1945, and yet I carried out an 
anti-submarine patrol off the Hague on May 2nd, 1945, in a 
Wellington 13 (for which I was credited with half an operation). 

My last night operation was on April 12th, 1945, also on a 
Wellington 13, and was a low-level night recce. of the Dutch 
causeway and the ferries at Stavoren and Enkuizen. Both these 
flights were carried out after March 1945, and I have no doubt 
whatever that even later operations were executed by 69 Squad- 
ron. We were attached to No. 34 Wing, 2nd T_A.F. (apparently 
forgotten long ago) and engaged on the soul-destroying and 
dicey job of low-level night photographic and visual recon- 
naissance (except on moonlight nights, and then we were bombed 
up for any odd targets reserved for such occasions). 

This letter I think should help to establish that the “Wimpy” 
was i at the start of the air war and still there operating at the 
finish. What a fine record for the grand old lady of the air! 

Now a further complaint about official figures. At the recent 
preview of the film “Appointment in London” the official 
souvenir programme stated thac the last Lancaster raid was a 
daylight raid on Hitler’s eagle nest on April 25th, 1945, but from 
a friend I understand that he was on a Lancaster raid carried out 
during the night of April 25th/26th. This may be only 12 hours 
later but it does give rise to the question “Are there any later 
still that have been missed?” 

London, S.E.14. 


2nD OFFICER. 


J. Swirr. 


FORTHCOMING EVENTS 


“Problems of Helicopter Operation 
Peculiar to Shipboard Use,"’ by Lt.-Cdr. H. R. Spedding. R.N.; 
“Helicopters and the Whaling Industry,’ by A. E. Bristow. 

. LA.T.A. Annual General Meeting, Montreal. 
R.Ae.S. (Bristot): “Fluccer’’, by Prof. W. J. Duncan. 

. London Airport: Start of England-Christchurch (N.Z.) Air Race. 
Airlines Ball, Royal Albert Hall, London 

. R.AeS. Section Lecture: “Use of Materials in the Plastics 
Range,’ by H_ L. Cox, M.A., F.R.Ae.S. 

. R.AeS. (Manchester): “Some aspects of high-speed jet air- 
craft,’’ by S/L. W. A. Warerron 

23. Aerauto Association: Annual Dinner and Dance, Westminster 

Arms, Page Street, London, $.W.1 

Oct 23. R. AeS. (Birmingham): “Helicoprers."’ 

Oct. 28-30. Institute of Welding: Annual Dinner and London Autumn 
Meeting 


. Helicopter Association 
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of the four meetings which have so far been held. 
three lectures, together with the ensuing discussions. 


THE ANGLO-AMERICAN CONFERENCE 


T is generally agreed that the recent Anglo-American conference held by the Royal Aeronautical 

Society and the Institute of the Aeronautical Sciences was not only the largest, but the most useful 
In our last issue we published summaries of the first 
On this page, and the four following, are 
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similar shortened versions of the remaining nine lectures and discussions, together with a page of 


SOME 


specially commissioned sketches of some of the well-known personalities who attended the conference. 


FACTORS AFFECTING HELICOPTER 


DESIGN AND FUTURE OPERATIONS 


By R. H. MILLER 
(Vice-president engineering, Kaman Aircraft Corporation) 


THE major design effort of the helicopter 
industry, said Mr. Miller, was at present 
directed towards (a) increasing cruising speed; 
(b) simplification of power plant and drive 
system; (c) establishing fatigue criteria for 
structural components and (d) improving 
handling qualities. He proceeded to discuss 
under these headings some design problems 
associated with various rotor systems. ; 

Speed. —The immediate commercial appli- 
cation of the passenger-carrying helicopter 
would probably be as a replacement for surface 
rather than air travel: whether an increase in 
cruising speed was necessary or desirable in 
view of the weight and power penalties in- 
volved was, in the author’s view, open to 
question, An obvious means of decreasing the 
power consumption at high speeds was to add 
the more efficient fixed-wing lifting surface for 
forward flight and to use the rotor mainly for 
hovering and at low forward speeds. For a 
cruising speed of 180 m.p.h. a conventional 
helicopter requiring twice the rotor blade area 
and a 50 per cent increase in power would be 
16 per cent heavier; with a wing carrying half 
the gross weight, it would be 9.4 per cent 
heavier. 

A logical next step was the addition of a 
propeller together with a clutch, since it would 
be undesirable to absorb power in the pro- 
pellers during hovering flight. Some of the 
convertiplane’s weight margin could be retained 
by operating the rotor in the autorotative 
regime and slowing it down appreciably, but 
this introduced instability problems. 

Evaluation of the mechanically complex sys- 
tem involving the tilting of the main power 
drive through 90 deg, to enable rotors to be 
used as propellers in forward flight, would have 
to await the results of detailed design and flight 
tests, 

Another approach was to eliminate the 
cause of the high-speed limitation by avoiding 
stall on the retreating blade. Use of a rigid 
non-flapping rotor would evidently allow con- 
trol of blade angles at all azimuth positions; 
in practice, however, a sufficiently rigid blade 
could not be achieved without a prohibitive 
weight penalty. Mr. Miller then outlined 
another method of achieving the effects of a 
rigid rotor without eliminating the hinge—the 
“offset flapping hinge,” discovered during 
recent wind-tunnel tests at Massachusetts 
Institute of ‘Technology. é 

Also capable of relatively high forward 
speeds was the supersonic rotor, which, in 
view of increased emphasis on light, high- 
strength alloys, might become of interest in 
the near future. 

Power Plants.—The operational success of 
a helicopter transport would depend, in the 
final analysis, on the cost per ton-mile, which 
in turn was dependent on a minimum empty 
weight. An obvious area of potential weight 
reduction was the rotor drive assembly. The 
weight factor had given impetus to the 
development of self-driven jet rotors, despite 
their present high specific fuel consumption. 
In general, because of high fuel consumption, 
complexity in blade design to allow for air 
passages, and limited weight saving, it was 
probable that pressure or hot-gas jet rotors 
would not be used for general transport, 

The gas turbine engine with secondary free- 
wheeling turbine to supply shaft power to the 
rotor, eliminating the necessity for a clutch, 
provided the variable rotor-speed characteris- 


tics so desirable for helicopter application. It 
also offered reduced noise, mechanical simpli- 
city, increased transmission life, greater com- 
pactness, absence of any major cooling problem 
and a power saving of approximately 5 per 
cent. Of major importance to the helicopter 
designer was the weight saving possible with 
a turbine installation. A table summarizing 
weight/range characteristics of helicopters with 
the various forms of power discussed showed 
that the gas turbine helicopter was superior 
to the reciprocating version for flights of up 
to 4 hours duration. 

Fatigue.—-With the rotor and drive system 
representing 20 per cent of gross weight, there 
was a major temptation to reduce this percent- 
age by structural refinement and higher oper- 
ating stresses in these critical components. 
However, design to fatigue criteria was cus- 
tomary for all rotating parts. It was pos- 
sible that the rotor with more rigid blades 
would operate at lower stresses and vibratory 
levels and hence more smoothly than the con- 
ventional rotor with highly flexible blades. 

Stability and Control.—In_ the _lecturer’s 
view, stability was not quite the problem it had 
been made out to be. Commercial opera- 
tions would eventually require a degree of in- 
herent stability and control sensitivity which 
had only been achieved so far with autopilots. 
To use the rotor itself as the gyroscopic 
sabilizing element (a type of stabilization 
which might be incorporated with only minor 


modifications to a conventional rotor system) 
would be a safeguard against dangerous diver- 
gence in the event of failure of the automatic 
control equipment. Experience to date had 
indicated that the autopilot should be per- 
manently engaged and incorporated in such a 
way as to permit the pilot to manoeuvre 
through the regular controls and not through 
a separate system. 

Discussion.—In the discussion which fol- 
lowed Mr. Miller’s lecture, several British heli- 
copter authorities paid tribute to his expressive 
summary of the written paper and his grasp 
of the wide field it covered. Dr. RAOuL 
HAFNER, speaking with experience of the newly 
modified Bristol 173, added a note on the 
value of stub wings, now carrying a third of 
this big helicopter’s designed a.u.w.; vibration 
had been reduced and dynamic stability im- 
proved. Bristol’s agreed with Mr. Miller’s 
assessment of the free turbine for helicopters. 
Dr. Histor, Fairey’s chief designer (helicop- 
ters), affirmed that speed could not be 
neglected; the airlines could not achieve regu- 
larity without machines faster than those now 
available. What was the answer to the noise 
problem with supersonic rotors? Mr. Miller 
did not know, but thought there might be one 
by the time all the other problems had been 
overcome. Some pilot’s requirements listed 
by W/C. R. A. C. Brie included a vertical 
ascent of not less than 1,000ft/min in still air 
at a.u.w., and a power-off descent of not more 
than 1,000ft/min under the same conditions, 
and an accurate A.S.I. for speeds of 10-40 
m.p.h. He felt that undercarriages added 
unnecessary weight; commercial helicopters 
would land on mobile platforms. Mr. 
RoBerTSON (Short’s) declared that design prob- 
lems would be best overcome by intensive 
development of the simple basic layout, and 
welcomed those parts of the lecture which 
encouraged this viewpoint. 


THE FATIGUE OF AEROPLANE STRUCTURES 


By RICHARD V. RHODE 
(Assistant Director for Research, National Advisory Committee for Aeronautics) 


THE problem of fatigue in aircraft structures, 
began Mr Rhode, involved two elements; 
firstly, the start of a fatigue crack during the 
useful life of the machine and, secondly, the 
undetected growth of the crack until the struc- 
ture could no longer support the normal op- 
erating loads. 

A study of design-trends indicated that no 
detrimental change in the fatigue lift of trans- 
port aircraft could be ascribed to the combined 
effects of decreased load factors, increased 
speed, or increased wing loading. Indeed, the 
contrary appeared to be true. The same state- 
ment could be made also with respect to the 
effect on fatigue life of an increase in the mean 
stress, insofar as this increase had been brought 
about by an increase in the wing loading. In 
fact, the effects of the trends in load-factor, 
speed, and wing-loading appeared to permit an 
increase in design stress without a deterioration 
in the fatigue life. 

With respect to the effects of aircraft size, 
the lecturer continued, the trends in natural 
wing frequency, the increased scale of the gust 
gradient distance and the reduction in gust fre- 
quency with increase in aircraft size, did not 
indicate that increased size alone would have a 
detrimental effect on the fatigue life. 

The increased ratio of useful load to gross 
weight, attributed to increased structural effi- 
ciency brought about by improvements in 


structural design and the use of new materials 
of increased strength, had sometimes been cited 


as a related factor to reduced fatigue-life. 

A detailed examination showed, however, 
that the tendency for the primary tension mate- 
rial to have shorter fatigue life was in fact due 
to the improvement in structural efficiency ob- 
tained by the use of materials of increasing 
static strength-weight ratio (and through more 
effective structural geometry), and the corre- 
spondingly increased design stresses. 

The variation of clear-air turbulence with 
altitude indicated that substantial reduction of 
repeated gust loading of jet transports because 
of their high cruising altitudes should not be 
expected. 

Even if the repeated loads were known, Mr. 
Rhode continued, analytic prediction of the 
fatigue life of an aircraft wing was not possible 
at present. Extension of the fatigue lift through 
attention to detail design did not guarantee 
that fatigue failure would not occur during the 
useful life, nor that it would be non-hazardous 
if it did occur. 

Thus proposals for fatigue-warning devices 
had been made. Such devices were of little 
value unless their indications were corre- 
lated with the indications of full-scale fatigue 
tests, either of the complete structure or of 
large parts of it. The effect of gust alleviators 
on the repeated loads should be carefully evalu- 
ated before using such devices; they should not 
be used to reduce design loads and structural 
weight, because basic structural integrity 
should not be made to depend on the reliability 
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Weston Resistance Bulbs 


The Model $.110 Platinum Resistance Bulb, used in 
conjunction with a Weston circular scale indicator q 
is greatly superior in every respect to other a 
methods of temperature measurement. Its platinum 
element is the most stable, accurate and the smallest 
yet produced for practical applications. Due to the 
very small size of the resistance element, the response 
time is extremely rapid, Reliability and long life are 
ensured by the fact that the element is hermetically 
sealed into a }” o/dia, stainless steel sheath which 

is fitted with a watertight plug connection, The 
socket is moulded integrally with special cable which 
is supplied. The Model 5.110 is suitable for 
temperatures between - 200°C, and + 500°C, 

Full details of Weston equipment for aircraft will 
gladly be supplied on request. 


- Tel: Enfield 3434 (6 lines) 1242 (4 lines) Grams: Sanwest, Enfield 


Scottish Factory: Port Glasgow, Renfrewshire 
Branches. Glasgow, Manchester, Newcastle-on-Tyne, Leeds, Liverpool, Wolverhampton, Nottingham, Bristol, Southampton, Brightoa 
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design enables them to be run on to their stops without damage. They meet the 


requirements of all prevailing specifications. 


The illustration shows a type 200 series rotary actuator applied to a fuel cock. 
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of mechanical or electrical systems. 

Finally, Mr. Rhode discussed the extent of 
fatigue cracking and loss in strength in relation 
to crack detectability and structural redund- 
ancy. Redundancy, he argued, did not neces- 
sarily provide safety, but structural arrange- 
ments having intrinsic safety by virtue of de- 
tectable appearance of cracks before serious loss 
in strength occurred, were possibie. 


Discussion.—Mr. Water Tye (A.R.B.) 
was the opening speaker in the general discus- 
sion which followed the lecture. He outlined 
the experience of the Air Registration Board 
with fatigue problems, stating that the Board 


possessed statistics for many different aircraft 
types and routes. Dr. T. P. Wricut (1.A.S.) 
referred to the effect of publicity concerning 
fatigue on the morale of the air-travelling 
public, and to gust alleviation which was a good 
thing if aimed at the fatigue problem. 

Mr. R. H. SANDIFER (Handley Page) en- 
quired whether gust frequencies differed be- 
tween night and daytime values. The mixing 
of different materials in redundant structures 
should be avoided, he thought. The argu- 
ments for the use of redundant structures and 
more concentrated structures were compared 
by Dr. P. B. Wacker (R.A.E.) with, respec- 
tively, falling downstairs and falling off a cliff. 
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The choice was obvious, yet he did not really 
wish to fall downstairs—neither did he wish 
to fly in a cracked aeroplane. 

Dr. H. F. Winny (Fairey Aviation) asked 
whether novel design features such as powered 
controls had influenced fatigue properties. The 
variation in the number of gusts experienced 
with change of height was greater than the lec- 
turer indicated, claimed Mr. J. ‘TAaYtor 
(R.A.E.), quoting his unit’s records, and there 
seemed little advantage from this point of view 
in flying higher than 20,000ft. Airline opera- 
tors measured their aircraft’s lives in years, 
submitted Mr. J. F. M. Oram (Bristols), and 
higher block speeds meant that a greater num- 
ber of gusts would be experienced in, say, a 
ten-year life. 


AT THE DORCHESTER: The dinner and dance which closed the Conference was a particularly enjoyable social occasion, and it also gave our artist 
the opportunity of selecting, as his subjects, 15 delegates widely known and respected on both sides of the Atlantic. 
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THE ANGLO- AMERICAN CONFERENCE... 
THE AERODYNAMICS OF COMPRESSOR- 


BLADE 


VIBRATION 


By H. PEARSON 
(Chief research engineer, Rolls-Royce, Ltd.) 


FATIGUE failure, said the lecturer, had 
always occurred in gas turbines. They were 
bad enough in centrifugal units but, with an 
axial, failure of one blade might wreck the 
engine. 

The manufacture of  single-shaft com- 
pressors of pressure-ratios greater than about 
5:1 had increased the incidence of blade 
fatigue failure. Since the “off-design” per- 
formance of such units was fairly critical, the 
front rows tending to run stalled while the rear 
stages choked, it had been inferred that stalled 
flutter was playing a large part in such failures. 

A great part of Mr. Pearson’s paper was not 
necessarily applicable to modes other than that 
of fundamental flexure. In this mode, straight- 
forward expressions could be written down for 
the energy removed by the airstream from a 
vibrating blade per unit length per second. 
The aerodynamic damping was the same 
whether the airflow was steady or pulsating, so 
that damping and excitation could take place 
simultaneously. As an example, a compressor 
blade tip of 2in chord in an airstream of 
600ft/sec could be made to vibrate with a tip 
amplitude of O.lin and a frequency of 400 
c.p.s.; in this case, the energy removed per 
second per inch length would be 12 ft lb. If 
aerodynamic damping did not exist and this 
energy had to be absorbed entirely by internal 
damping, all the energy would appear as heat 
sufficient to heat the blade to nearly 300 deg 
C in still air, or 10 deg C above ambient in the 
high-velocity stream of the compressor. 

Aerodynamic instability was next covered 
and, since with almost every blade flexural 
vibration introduced torsional oscillations, 
classical flutter was the first possibility of blade 
excitation, For any given arrangement there 
was a critical air speed at which self-induced 
oscillations began. Calculations on axial 
compressors showed that, because of the high 
blade frequencies, classical flutter could not 
occur until very large air speeds were at- 
tained. No cases of classical (coupled flexural- 
torsional) flutter had ever been reported for 
compressor blades. 

ost axial-compressor failures were as- 
cribed to the stalling of one or more stages. 
‘Tests on a cascade of blades showed that, with 
most blades, flutter was set up at the stall 
and was so violent that rapid failure occurred. 

A particular case of aerodynamic excitation 
was the rotating stall in which the blade ran 
through wakes. The resulting vibration could 
then be assessed from the quality of aero- 
dynamic excitation and damping, other damp- 
ing being negligible by comparison. On the 
other hand, wakes should die out rapidly in a 
compressor and should rarely extend through 
more than two stages of blading. The lec- 
turer closed his paper by pointing out the 
necessity of carrying out more test work in 
connection with stalled flutter to investigate 
the boundaries of flutter when blade stiffness 
and damping were varied. 

Mar. F. M. Owner (D. H. Engine Company) 
was disturbed about the implications of the 
very nigh air densities in compressors dur- 
ing supersonic flight. Mechanical damping 
would therefore represent an even smaller 
proportion of the total. In reply, Mr. Pearson 
supported the questioner in his plea for really 
large-scale engine test tunnels capable of 
simulating supersonic flight conditions. On 
the other hand, damping should keep pace 
with excitation irrespective of the air density. 

Mr. A. D. S. Carter (N.G.T.E.) said that 
he had found flutter at the hiehest blade in- 
cidences tested, and concluded that there must 
be some form of aerodynamic hysteresis. It 
was agreed that the whole theory depended 
upon the aerodynamic excitation being low. 
Experiments with plaster between the blade 
roots indicated that very heavy mechanical 
damping would be needed to overcome all 
flutter; it was, in effect, a high-Mach shock 
stall. Replying, the lecturer said that recent 
tests at very reduced flows showed stresses 
rising again at high incidences, but this 


condition was difficult to obtain on a test rig. 

Mr. H. TEmMpLeTon (R.A.E.) compared 
blade flutter with the behaviour of aircraft 
wings. He believed that there was a structural 
similarity, the main differences being on the 
aerodynamic side, especially in estimating the 
forces on the blade. With an aircraft wing in 
flutter the flow was rectilinear, and vortices 
shed travelled in straight lines, in complete 
contrast to the behaviour on any type of rotor. 
Mr. Templeton wondered whether, since com- 

ressor theory broadly relied on experiments, 

in which the specimens were small and 
measurements difficult, it would not be ad- 
vantageous to undertake testing on dynamic- 
ally similar compressor models larger than 
full-size in order to get at the root of the 
matter. Mr. Pearson regretted that the air 
supply required prohibited the use of such 
models, if the Mach number were to be kept 
representative. Again, the aircraft engineer 
was less interested in stalled flutter, whereas 
the stalled state was of vital interest to the 
designer of modern axial compressors. 

Dr. J. Wittiams (N.P.L.) suggested that 
the frequency parameter was a fair indication 
of the onset of flutter. Certainly there was 
strong vortex shedding if the rate of change 
of blade life coefficient with angle were nega- 
tive, and this must push the blades pretty 
hard. The lecturer replied that the use of 
data on isolated wings were for the unstalled 
state, therefore the frequency parameter could 
only reduce flutter by half and was probably 
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not a major variable. It was hoped by new 
blade design to lift the critical aspect ratio 
o at least three, but no correlation had 
been found in testing with the frequency 
parameter. 

Mk. S. B. Batty (D.S.L.R.) pointed out that 
although the lecturer had confined his remarks 
to fundamental flexural modes, higher modes 
were often more important in engines like the 
Proteus where resonance frequency between 
cyclic variation in total-head pressure from 
the separated intake webs and the secondary 
modes of blade vibration could be important. 
Another factor was the variation in thickness 
between blades from the same die. 

Mr. G. M. Lewis (Bristol) surprised the 
lecturer by describing cascade tests which were 
now being undertaken on aerodynamic damp- 
ing in a model set of blades of a compressor. 
The results did not show very good agreement 
with simple formula, and the blades had been 
known to go into self-excited torsion flutter, 
whereupon they broke within two minutes. 
Below Mach 0.6 or thereabouts, pure flexure 
was clearly of over-riding importance. It was 
worth studying the flow over blade tips. 

Mr. L. H. G. STERNE (R.A.E.) queried the 
change in damping owing to the movement of 
shock-waves through the variable gap between 
blades vibrating in anti-phase. Mr. Pearson 
said that choking flutter did not usually occur 
in a compressor, except at the roots, where it 
could have little effect on blade distortion. 

Mk. F. B. GREATREX (Rolls-Royce) wondered 
whether the flow variation from the mean over 
the total area at entry to the compressor might 
not excite flutter without the need for 
resonance. Also aerodynamic excitation could 
introduce stalled flutter at the tip of the lift- 
curve slope. The lecturer replied that, with 
resonance absent, serious flutter was not met. 
The effect of variations over the intake were 
of minor importance, and it was remarkable 
that, with a combined inlet wake and a stalled 
state (no damping and wake excitation) the 
stress on the blades went down. 


AIRCRAFT DE-ICING BY THERMAL METHODS 


By J. L. ORR, D. FRASER and J. H. MILSUM 
(Low-Temperature Laboratory, National Aeronautical Establishment of Canada) 


THE paper was read — J. L. Orr, direc- 


tor of the N.A.E. Low-Temperature Labora- 
tory. He stated that icing conditions with a 
horizontal extent as high as 1,000 miles had 
been recorded, but that usually the more severe 
the icing was the shorter its extent. Fur- 
thermore, though icing could be experienced 
at all altitudes up to 40,000ft, its maximum 
observed depth was of the order of 10,000ft. 
About priority in ice protection, he stated that 
the critical section of an aircraft was its power 
lant, and that this must therefore receive the 
ighest de-icing priority. Axial-flow jet 
engines were the most critical in this require- 
ment, since ice could cause immediate and 
complete failure of the compressor blades. 

Discussing ice formation, Mr. Orr explained 
that the shape of ice accretions was determined 
by the freezing fraction, while the chordwise 
extent of icing depended on the impingement 
pattern of droplets. Three shapes of ice 
accretion were generally encountered, mush- 
room, knife-edge, and spearhead. Under many 
conditions, droplets did not freeze completely 
upon impingement, and “runback” occurred 
beyond the impingement zone. Where ice 
was allowed to form on a surface, further 
accretion was hindered by the shielding effect 
of the original formation. Mr. Orr then gave 
the speed beyond which normal kinetic heat- 
ing would prevent ice formation as 0.6 Mach. 

Wings, unlike airscrews, did not provide 
any shedding forces apart from drag and lift. 
Since ice formed as a mushroom over the lead- 
ing edge was stable even when not adhering to 
the skin itself, it had to be split at the leading 
edge by a continuously heated parting strip. 
Similar dividing strips had to be provided in a 
chordwise direction to break up layers of ice 
for shedding. A double system was therefore 
required for the wing, consisting of three 
elements, the leading edge parting strip, the 
dividing strips and the shedding zones. 

Hot gas as opposed to electrical heating had 
its advantages both in sources of supply of hot 
air in pet aircraft and because the wing skin 
was left untouched. The usefulness of hot 
gas de-icing, however, was, in his opinion, prac- 


tically cancelled out because of the very large 
quantities of gas required for such systems. 

The problem of helicopter rotor blade de- 
icing, the speaker continued, showed that the 
unbalance due to ice accretion on rotors was 
more critical because of the relatively greater 
areas and radii involved. Change of blade 
angle of attack also led to a wider icing zone. 
Unlike the normal airscrew, the extreme tip 
of a rotor must be protected, and greater heat- 
ing would be required at the tip than at the 
centre. It was, on the other hand. unneces- 
sary to protect the blades inboard of the point 
of flow reversal at cruising conditions. It was 
suggested that de-icing coverage should extend 
to 30 per cent chord on the suction face of the 
blade and to 40 per cent on the pressure face. 

Mr. Orr then showed a diagram of the 
comparative amounts of heat required for a 
given wing for either de-icing, “wet” anti- 
icing or “dry” anti-icing, and showed that the 
thermal energy requirement for an electrical 
de-icing system might range from } to 1/80 of 
that for a hot gas anti-icing system. 

Discussion.—Various questions were raised, 
particularly in regard to icing protection for 
aircraft at present under design or develop- 
ment. Slides were shown demonstrating the 
magnitude of the problem of anti-icing pro- 
tection for the huge radomes of the Lockheed 
Super-Constellation radar early warning air- 
craft. Mr. Davip Renpet (R.A.E.) stated 
that although in theory electro-thermal de- 
icing was the most economical, in practice 
considerable problems were encountered on 
large, high-altitude aircraft. Among these were 
the thermal inertia of a large wing, and the 
mechanical difficulty of protecting leading edge 
flaps against icing. For such extensive sur- 
faces, inordinate generating facilities would be 
required, and it would appear more economical 
to use compressor gases, these being already 
used for cabin heating and sundry other 
duties. The problem of de-icing leading edge 
flaps arose with the Victor. In connection with 
this aircraft, he also pointed out that really 
high icing would only occur for a few seconds 
at a time on such a high speed aircraft. 
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THE ANGLO-AMERICAN CONFERENCE... 
PREREQUISITES FOR PRODUCTION 


By R. A. NEALE 
Vice-President Manufacturing, Canadair, Ltd. 


MR. NEALE began by outlining the work 
being performed by his company, Canadair 
Ltd., in the construction of F-86 Sabres and 
T-33 and T-36 training aircraft, and went on to 
deal with the problems of production under the 
— headings of plans, plant, policy and 
people. 

¢ first of the four in natural sequence 
were plans, which were subject to change and 
therefore must be as flexible as possible. The 
development and manufacture of an aircraft in- 
volved extensive planning which must be laid 
down in a detailed and orderly fashion, particu- 
larly when substantial quantities were contem- 
plated. This was more than a general overall 

n, and it included firstly the determination 
@f the objective, secondly, the specifying of 
how, when and by whom the plan was to be 
executed, and thirdly, the means of appraisal 
by management. The plan did not emerge as 
a fixed, static plan from its inception, but rather 
evolved through a series of stages, each of 
which contributed to its detail and scope. 

The correlation between the production 
build-up and the logistics curve had been de- 
monstrated in a College of Aeronautics report 
by Stanley, based on an analysis of Second 
World War aircraft production programmes of 
Britain, the U.S.A. and Germany. It ap- 
peared that there was no connection between 
the rate of build-up and the size of either the 
aircraft or the production programme, and so 
it seemed that the skill and efficiency of the 
organization and the design of the aircraft were 
the determining factors. 

The second aspect was that of plant. The 
planning of plant facilities was a continuing 
process and was carried out in a less precise 
manner than the processing and scheduling 
just described, but within the same overall 
framework. A broad and general estimate of 
space required was made even before the con- 
tract was entered into, and this was refined by 
stages until line positions and the number 
of jigs were determined. Machine tools, test 
equipment and other facilities were planned 
in a similar manner. 

Within the lines of broad Government and 
Corporate policy, that by which the manufac- 
turing effort was conducted had been made in 
meetings between the heads of various depart- 
ments of the manufacturing division, together 
with the engineering department. Each de- 
partment head had in turn held weekly meet- 
ings with his subordinates, and this continued 
down to the lowest level of supervision. There 
was relatively little difficulty in establishing 
general policies or in altering them to suit 
changing conditions. 

Sound human relations implied teamwork, 
and to obtain this, the people involved must be 
dealt with as people and not as numbers or 
lines in statistical reports, graphs and trends. 
They must be guided by the best leadership 
obtainable, and developed under the most en- 
lightened “work climate” which fully appreci- 
ates the importance, dignity and uniqueness of 
the individual. The value of the top priority 
given by Canadair management to the subject 
of human relations was decisively shown in its 
strike-free history, and was felt in large 
measure to have resulted in the company’s ex- 
cellent production accomplishments. 

Discussion on the lecture was opened by 
Capt. G. F. Bearpstey, U.S.N., who em- 
phasized that an aircraft was “time-sensitive”, 
and thus a basic pre-requisite was to have a 
design that would be competitive when 
eventually delivered in a usable condition. Too 
often, he continued, schedules were compressed 
unrealistically in order to obtain business by 
giving an early delivery date, while the 
customers, too, were at fault in demanding too 
many changes in design. 

Mr. W. S. HottyHock (Hawker Aircraft) 
pointed out that in the elapsed-time chart, an 
overlap between the engineering and produc- 
tion periods was usual. Planning by the 


customer, as well as the manufacturer, was 
essential, stated Dr. T. P. Wricut (1.A.S.), 
for chaos could be caused by the sudden can- 
cellation, or even increase, of a production 


order. He went on to suggest that a difference 
in aircraft size would influence the logistic 
curve chosen, a point that was confirmed b 
the meeting’s capable chairman, Mr. C. E 
Roserts of the Boeing Airplane Company. 
The danger of a little learning-curve know- 
ledge to the workers on the shop floor was 
ironically stressed by Mr. BEVERLEY 
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er, who 
enquired concerning non-symmetrical accelera- 
tion curves. Mr. H. B. Howarp (M.0o.S.) in- 
dicated a pertinent fact which applied in this 
country, but not in the U.S.A.—the learning 
curve did not begin to operate until the piece- 
work rates were fixed, usually after the con- 
struction of the first few aircraft. 

The need for an intake of university gradu- 
ates into the production side of industry was 
stressed next, by Mr. H. G. Conway (British 
Messier). In the subsequent discussion on the 
achievement of production targets in this 
country and America, Mr. J. C. Kino and 
Mr. J. C. K. Suipp, both of the English 
Electric Company, gave details of their 
company’s experience. 


SHENSTONE (B.E.A.), the next s 


THE INTRODUCTION OF THE COMET 
INTO SERVICE 


By A. C. CAMPBELL ORDE 
(Operations Development Director, B.O.A.C.) 


MR. CAMPBELL ORDE’S frank and very 
informative lecture left no doubt that, in his 
own words, “the general performance of the 
Comet I in its first year can be considered 
highly promising . . . the inherent advantages of 
this type of aircraft for passenger service have 
been well demonstrated.” He presented a table 
(page 482) showing from the B.O.A.C. view- 
point some crucial steps in the introduction of 
the world’s first jet airliner service. 

It was recommended that the simple jet 
aircraft envisaged in 1944 should be followed 
up at the earliest possible date by one with 
airscrew or ducted-fan power-units, which 
then appeared the next logical step in the civil 
development programme. This second genera- 
tion of gas turbine aircraft, it was felt, should 
produce a design capable of North Atlantic 
operations. The makers’ early performance 
evaluations of the Comet I held out hope that 
the North Atlantic requirement might be met, 
but it was not true that there had ever been 
such a requirement by B.O.A.C. 

An important decision made—on the recom- 
mendation of the manufacturers—in October 
1946 was to reduce the wing sweep and make 
other design changes (the original 40-deg-sweep 
project is illustrated on page 482 of this issue), 
and the production aircraft proved to be more 
matched to the engine performance available. 
Another important change was the adoption, 
in November 1948, of a four-wheel bogie 
undercarriage, reducing the relatively high run- 
way bearing load of the original design, and 
hazard in the event of tyre failure. 

With the exception of performance near the 
ground and the general influence of lower 
drag, the Comet was basically easier to handle 
than an equivalent piston-engined aircraft. 
Training courses for conversion to the Comet 
occupied 19 weeks compared with 18 weeks 
for the Argonaut and 14 weeks for the Strato- 
cruiser (for which the flight simulator was 
available). The Redifon flight simulator for 
the later Comets would reduce flying time and 
improve the quality of training. 

A graph showing cumulative revenue miles 
per aircraft by the Comet I and Argonaut, 
over their first 10 months of service, proved 
that the jet aircraft had done as well as the 
other, type for type—fiving 300.000 miles com- 
pared with less than 200.000 for the Argonaut. 
In terms of capacity-ton-miles per hour and 
overall load factors the Comets had given 
better results than any other BO.AC. air- 
craft. Better punctuality (on the basis of hours 
lost per thousand revenue miles) was achieved 
with the Comet at practically all times during 
the first nine months of its operation than with 
the Stratocruiser and Argonaut over com- 
parable periods. The general trend of failures 
was normal but the overall! result, particularly 
with the power-plant, had to be reearded as 
distinctly encouraging for such radically new 
equipment. A comparison of block times 
achieved with the Comet and Argonaut on the 
Rome-Cairo sector in the summer of 1952 
showed up well the inherent advantages of the 
faster aircraft. The Comet’s block time on 
50 per cent of occasions was 3} hr or less; the 
Argonaut’s on 50 per cent of occasions was 
64 hr or less. Variation of block speed with 
wind was much greater for the slower aircraft. 
On a typical sector the faster aircraft could not 


take full advantage of its higher performance 
and its block speed was 80 per cent of normal 
cruise speed, whereas the Argonaut achieved a 
ratio of 90 per cent. 

Some interesting observations were made of 
relative manoeuvring times at London Airport 
of Comets and Hermes IVs. The time from 
chocks away to airborne was anything from 
three to eight minutes less for the Comet than 
for the Hermes; runway occupancy on arrival 
was about equal at 110 secs. A combination 
of one jet aircraft landing and one taking off 
was allocated a minimum of 210 sec compared 
with 130 sec for a similar combination of 
piston-engined types. 

The considerably reduced flight times of jet 
aircraft threw fresh emphasis on navigation 
aids, communications and operational ground 
organization : and the more concentrated work- 
load on crews and control personnel required 
radically new methods. Another Comet- 
Argonaut comparison showed that if standard 
procedures were applied to the Comet as for 
other types of aircraft, both the crew and 
associated ground staffs would be called upon 
to perform almost twice as much work. 

omet operation was begun on the basis of a 
normal 60-min transit stop. At the outset, the 
aircraft was designed to make the shortest 
possible stop and the design objective given to 
de Havilland was for refuelling from empty to 
full tanks in 25 min. On B.O.AC. routes it 
was improbable that refuelling by itself would 
be the limiting function. The 40-min transit 
stop introduced in April 1953 brought about a 
marked improvement. Some sacrifice of 
punctuality along the route in exchange for 
minimum elapsed time between terminals 
seemed to be well justified with faster aircraft. 

Discussing aircraft utilization, the author 
observed that operating and commercial re- 
strictions, many of which were outside airline 
control, meant that the higher utilizations in 
airline condition were likely to be achieved by 
the slower types of aircraft. A minimum 
utilization had to be achieved by any type 
before it reached its optimum effectiveness on 
a given service. Beyond this, further increases 
produced diminishing gains. Changes of 
utilization with a turbine aircraft would have 
proportionately less effect on total operating 
cost than with the slower machine. 

In the discussion Mr. W. Littlewood 
(American Air Lines) affirmed that there was 
room for both turboprops and turbojets each 
in its respective sphere. Jets could be quite as 
reliable as piston engines, said Dr. E. S. Moult 
(de Havilland), adding that there was no reason 
why Ghost overhaul hours on Comets should 
not increase from 600, with second running at 
750, to 1,000. Mr. C. Dvkes praised Mr. 
Campbell Orde’s lecture, which had analysed 
the Comet project as a whole. 

Replying to questions, the author expressed 
the hone that reverse thrust could be avoided. 
It would be “taking out what we had put in.” 
Utilization was subject to the inherent limita- 
tions of the 24-hour day and BO.AC. opera- 
tions would show up better if the Comet were 
used on a high-efficiency route only. Regarding 
noise, there was not much trouble on the 
eastern Comet routes but there was concern 
about the future effect at L.A.P. of higher fre- 
quencies and more powerful engines. 
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THE ANGLO-AMERICAN CONFERENCE 


RECENT ADVANCES 


IN BOUNDARY LAYER 


AND CIRCULATION CONTROL 


By C. D. PERKINS and D. C. HAZEN 
(Professor and Ass. Professor, Dept. of Aeronautical Engineering, Princeton University) 


THE paper was read by Mr. Hazen. He 
began by discussing the various types of system 
possible, and illustrated eight of these with 
excellent flow photographs from a smoke tun- 
nel. (Boundary layer and circulation control 
can be used to reduce flow separation and 
thereby increase lift; to control transition of 
the boundary layer from laminar to turbulent, 
so reducing drag; or to increase the aerofoil 
circulation directly, thereby increasing lift at a 
given angle of attack.) 

Drag reduction by controlling boundary 
layer transition had been studied by Mississippi 
State College, under Dr. Raspet, and a descrip- 
tion of the sailplane used and results obtained 
was given, ‘The loci of transition between the 
laminar and turbulent boundary layers was 
determined with a stethoscope, the former giv- 
ing a hiss and the latter a roar. Eventually, the 
work showed that even very low suction could 
reduce total drag—by 54 per cent, compared 
with a smooth, impervious profile—provided 
the porosity distribution and suction power 
just maintained laminar flow without reducing 
boundary-layer thickness. Artificial thicken- 
ing of the layer near the leading edge might be 
required at high speed. 

The use of a trailing-edge suction slot to 
control circulation had been studied by Regen- 
scheit, whose work was continued by various 
American groups. The lecturer gave a 
theoretical analysis of trailing-edge suction lift 
effect and included a wide range of results of 
lift, drag and pitching moment investigations 
on ten trailing-edge configurations. He con- 
cluded that, taken simply as a flow singularity 
added to a profile, trailing-edge suction offered 
vossibilities in the field of aerodynamic control 
os fixed-wing aircraft, or as an alternative to 
cyclic-pitch control on helicopters. When com- 
bined with a split flap it promised to be an 
efficient high- lit device, 

As one of the groups involved in_trailing- 
edge suction experiments, Princeton University 
had been led into what the paper described as 
“one of the most interesting and potentially 
important developments in subsonic aero- 


dynamics”—the determination of a new means 
for creating and stabilizing a vortex at a 
desired location. Wind-tunnel turbulence was 
responsible for this, and a diffuser was 
eventually tested with small expansion angle, 
leading into a larger chamber via a sudden 
jump in cross-section, there being large cusps 
at the tunnel walls. 

It was found that these cusps housed two 
trapped vortices, at right angles to each other, 
the resulting complex flow within the cusps 
being free from turbulence. Further experi- 
ments with cusps utilizing automatic vortex 
formation involved aerofoils; the lecturer went 
on to describe their behaviour under various 
conditions with increasing suction, ‘The most 
notable feature was the powerful effect of 
the vortex on the downwash. In one form of 
profile /cusp it was possible to obtain adherence 
at an angle of attack of 120 deg. 

Princeton was continuing this work, and the 
lecturer pointed out that—particularly as 1954 
marked the 50th anniversary of Prandtl’s 
original concept of flow control—the time had 
arrived for the construction of a practical, 
powered aircraft designed around a flow- 
control system. 

Opening the discussion, Dr. W. F. H1LtTon 
(Armstrong Whitworth) dealt at some length 
with the behaviour of trapped vortices, and 
pointed out that their presence should reduce 
the length and cost of a tunnel diffuser sec- 
tion. Pror. Stir MELVILLE JONES favoured 
perforated suction surfaces, for he felt the 
former could more readily be kept clean. He 
urged intensive study of all types of intered or 
perforated surfaces. Pror. A. D. YounG (Col- 
lege of Aeronautics) underlined the importance 
of smooth surfaces: if the Reynolds number 
of an iregularity exceeded 50 the flow would 
break down: this meant that the profile had to 
be correct within 0.00lin on a 10ft chord for 
laminar flow, or within 0.0003in, with suction. 
Mr. G. S. SCHAIRER (Boeing) was concerned, 
as a practical manufacturer, with the cost of 
such systems; he also queried the behaviour 
of the boundary layer near shock waves. 


STRUCTURAL ADHESIVES FOR METAL 
AIRCRAFT 


By Dr. N. A. DE BRUYNE 
(Managing director, Aero Research, Ltd.) 


CONDENSING the salient points of his 
written paper into a 30-minute talk, Dr. de 
Bruyne began by referring to the structure 
weights of present-day aircraft, quoted pre- 
viously by Mr. Hibbard to be in some cases 22 

r cent of the all-up weight. This was a very 

iow figure compared with those of ten years 
ago, Dr. de Bruyne continued, and yet a further 
reduction in structure weight was necessary. 
One attempted method has been to increase the 
design stresses, but as this was accompanied 
by a steady fall in fatigue life, other ways of 
reducing weight were required. 

Adhesives were one such way. Apart from 
the saving in weight, the advantages of ad- 
hesives included a smooth external finish, in- 
crease in fatigue life, simplification of design, 
and reduction of production costs and times. 
Giving examples of the use of adhesives in 
existing aircraft, the speaker showed a section 
of the Britannia leading edge structure, with 
an inner corrugated skin Redux-bonded to 
the smooth, thin outer skin which was thickened 
at the points of attachment. A more ambitious 
use was found in an all-metal spar produced 
by the Fokker Company; on this, the Redux 
bonding was done in a flat hydraulic press, 
and the flanges formed in a rubber die press. 

In the Comet, there was much Redux bond- 
ing; for example, extruded stringers were 
Redux-bonded to the fuselage skin. The pres- 
sure bulkheads of the Comet and Britannia, 
and the trailing-edge reinforcement of the 


Convair B-36, were also indicated by the lec- 
turer as examples of Redux use. 

Dr. de Bruyne then continued to the second 
part of his lecture, dealing with what existing 
adhesives could do, given intelligent design, in 
future aircraft. The wrinkling experienced 
when stringers were used could be overcome 
by a form of continuous reinforcement, for 
instance, sandwich construction, such as the 
balsa-cored sandwich used by Chance Vought. 
Of the synthetically expanded cores, the 
“honeycomb” type was very successful, al- 
though solid forms were convenient to use. 

After giving details of tests on the structural 
efficiency of Redux-bonded honeycomb panels, 
the lecturer stated “the economic significance 
of the increase in efficiency is remarkable.” 
He concluded by showing films of British and 
American peel tests on honeycomb sandwiches. 

In Dr. de Bruyne’s written paper were given 
details also of methods of surface preparation, 
application of pressure and heat, inspection 
procedure, the effect of geometry on the 
strength of glued joints, fundamentals of 
adhesion, and detailed test results. 

The general discussion on structural ad- 
hesives was opened by Mr JOoun J. FOSTER 
(1.A.S.) who reported on his own experience 
which showed that honeycomb structures of 
hin cell size gave peel strength test results as 
high as 100 in Ib. High-temperature ad- 
hesives were being developed, he continued, 
and adhesives and sandwich construction were 
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being used for primary structures. Dr. D. 
WILuiaMs (R.A.E.) traced the progress of work 
at Farnborough on sandwich construction, 
and mentioned the difficulty of discovering 
failures in a structure incorporating sandwich 
construction. 

Mr. F. Tyson (Handley Page) enquired 
whether Redux-bonding would be sufficiently 
strong for use with the stronger cores which 
were being developed. A form of bonding 
requiring neither test nor pressure was the 
ideal, he maintained. Work performed at 
Imperial College, London, on bonded struc- 
tures was briefly described by Dr. J. H. 
ArGyRIS, and among other subjects discussed 
were the relative merits of sandwich, integral 
machined and integral forged construction; 
the need for ribs in sandwich wing structures, 
the use of Redux in helicopter blade construc- 
tion; and the use of sandwich construction for 
prototype aircraft. 


THE CONTROL OF 
FLIGHT 


By PRESTON R. BASSETT 
(President, Sperry Gyroscope Corp.) 


MR. BASSETT, in his paper, gave a sum- 
mary of the development and application of 
instruments to the control of flight over the past 
50 years. He divided his lecture into a 
discussion of what he termed as the “three 
layers” of instrument development. The first 
layer covered the introduction of instruments 
as an aid to the pilot, when the performance 
of his aircraft reached such a level that his 
own senses were no longer able accurately to 
interpret its performance in relation to the 
ground or the horizon. 

During and immediately after the first world 
war, the inevitable step forward was tackled; 
the problem of completely blind flying had to 
be solved. With introduction of 
gyroscopic instruments, regular passenger- 
carrying operations became a possibility, and 
parallel development during the years 1929-33 
in passenger aircraft design made this a reality. 

It was in Layer 2, also, that the autopilot 
was successfully introduced into service as a 
relief for the human pilot. Layer 3, Mr. 
Bassett stated, covered the period up to the 
present day in which the three elements of 
blind operation, the pilot, his instruments and 
the autopilot, were co-ordinated into a team. 
Regarding the essential factor in airline opera- 
tion to be the success of the approach at the 
destination, he proceeded to enumerate the 
lines of development which had been and were 
being followed in solving the problem of instru- 
ment approach. By means of the flight direc- 
tor, or zero reader, the pilot could now make 
an accurate instrument approach down to the 
point at which he, better than any machine, 
could determine the success of the approach. 

Discussion.—In the ensuing discussion, 
various suggestions were put forward for easing 
the pilot’s problem in the final transition to 
visual landing. Mr. Ivor Bowen (M.0.S.) 
suggested a television picture projected on to 
the windscreen, but the main suggestions put 
forward were for a pilot-supervised autopilot 
approach designed to give the human pilot the 
ability to concentrate more wholeheartedly on 
the final visual take-over. Mr. C. F. Joy 
(Handley Page) suggested the possibility of 
an aircraft designed to land itself without 
either autopilot or human aid. Mr. A. C. 
CAMPBELL-OrDE (B.O.A.C.) struck nearest to 
the bone in suggesting that the vital factor in 
giving the pilot time for the visual take-over 
lay in reducing aircraft approach speeds. Mr. 
Bassett, in answering the discussion. stated 
that, so long as passengers were carried in air- 
craft, the human pilot would have to accom- 
pany them, although future lines of develop- 
ment indicated that he would have a super- 
visory rather than an executive function in 
aircraft management. However automatic 
flight became he would never become totally 
redundant, and he would always require a set 
of basic instruments with which to check the 
functioning of his automatic equipment. Future 
progress in instrumentation, he concluded, 
must lie in development of flight director-type 
systems and development of pictorial map 
position indicators. 
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In your products there are probably many points at 

which a fine limit Switch would be invaluable—for 

limiting travel—for operating warnings—for con- 

trolling clutches, valves, etc. in correct sequence 

and many other applications. There is almost 

certainly a Burgess Micro-Switch to suit your 

particular application. 

Please write for Catalogue No. 50/12. 


MICRO-SWITCHES 
Industry’s Automatic Choice 


Ref. CRQ. This 
Switch is specially 
designed for panel 
mounting. Many 
other models are 
available 


B s Products Co. Ltd, 

icro-Switch Division. 
Duke’s Way, Team Valley, Gateshead 11. 
Tel. Low Fell 75322/3 


speed work for others... 


Why not for YOU ? 


Gosheron Waterproof Symbol Tape is used by 
leading firms in the aircraft and electronics indus- 
tries for the identification of fuel and electrical 
systems, for instructional and operational diagrams 
~-and at the same time for securing things in place. 


Gosheron BSS/M/23 


Waterproof Symbol Tape 
holds all eyes on the job! 
Send for specimen prints NOW 


There's a Gosheron tape for every 
need. If you've a special problem, see 
how well and easily you can tape it. 


JOHN GOSHERON & CO LTD GAYFORD ROAD LONDON WI12 


Several hundred high pressure hose units with detachable 
re-usable end fittings were actually assembled and tested to 
a pressure of 4,500 Ibs. per sq. in. on the Bowden Stand 
at the Farnborough Air Display. 

A new range of approved patent swaged 
end fittings for cable assemblies was also 
exhibited. 


UP SEAL 


These developments are 
backed by 56 years of 
engineering experience. 


WIRE BRAID 
INTERLOCK 


Insist on genuine Bowden 
Products. 


BOWDEN 
(Engineers) Ltd. 


WILLESDEN JUNCTION, 
LONDON, N.W.10 


@48-133 


THE 
Dwesion 

OF 
| 
William Sigg | 

AND CO. LIMITED 


ENCINE ERS 


WORKS 


RANELAGH 
CHAPTER STREET 
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As sub-contractors to Vickers-Armstrongs Ltd. we are proud 
to be associated with them on their 40th anniversary 


e e e e e e e e e e e * ete e e e e e 


THOMAS HARRINGTON LTD 


SACKVILLE WORKS, HOVE, SUSSEX, ENGLAND 


SHRGIO 


TRADE MARK 


_NON-FERROUS CASTINGS 


make thetr spectal 
contribution to every 


of British Engineering 


TM. BIRKETT & SONS LIMITED +> HANLEY STAFFS 
"Phone: Stoke-on-Trent 2184-5-6 IN ASSOCIATION WITH "Grama: Birkett, Hanley 


BILLINGTON & NEWTON LIMITED - LONGPORT +: STOKE-ON-TRENT 


"Phone: Stoke-on-Trent 67303-4 & 88147 "Grame: Brenze, "Phene, Lengpeort 
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Aviation Developments Ltd. Wer COMPONENTS FLYING ON 
are proud of the 


part played by 


‘AVDEL’ Rivets 


ALL THE WORLD’S AIR ROUTES 


R.A.F. Vocabulary Ref. Sections 5A, 
5C, 5G, 5R, 5T, 5U, 5X, 6A, 6D, 6B, 


‘CHOBERT’ Ri 10A, 10F, 10H, etc., in stock. Speedy 
j ivets and Reliable Service for Instruments, 
Navigational, Electrical and Ancil- 
lary Equipment. 

Immediate delivery at keenest 
prices. 


W. A.1.D. & A.R.B. APPROVED 


O00 xo 


(WILLESDEN) 


62 SHIRLAND ROAD, LCNDON, W.9. 
Tel.: CUNningham 9766. Cables: Pegreenlon 


“PIP” PINS 


‘AVDEL’ Sheet Grippers 


The 
B.0.A.C. HYDROSTATIC 
WEIGHING UNIT 


in the 


Vickers Supermarine 


(25 ton capacity unit illustrated) 


= ACCURATE 
PORTABLE 
RELIABLE 


ALL ENQUIRIES TO THE SOLE DISTRIBUTORS 


KENTON EQUIPMENT Ltd. 
708, KENTON ROAD, KENTON, HARROW 
MIDDLESEX 
WORdsworth 7803 (5 lines) 


AVIATION DEVELOPMENTS LTD., Kingsbourne House, 
fi red by ALLTOOLS 
229-231, High Holborn, London, W.C.1. Telephone: Chancery 8601 Menetnebe BRENTFORD, iene WEST ROAD 


**‘Avdel”’ Rivets for riveted joints of super 
finish and strength; ‘‘Chobert”’ Rivets for 
high-speed production ; ‘Pip’? Pins for 
quick release, positive self-locking ; “‘Avdel’”’ 
Sheet Grippers for quick, accurate clamping. 
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MARSTON flies with the VISCOUNT 
The Vickers Viscount, 
the world’s first 
turbo-prop airliner, 
incorporates 

the latest 


"FLEXELITE’ 


Marston Excelsior Flexible fuel tanks with a high safety factor. 


developments M A R E x 


Heat exchangers in light alloy. 


MARSTON EXCELSIOR LIMITED 


(A subsidiary company of Imperial Chemical Industries Lid) FORDHOUSES, WOLVERHAMPTON 


UWE 


Diaphragm Gauge 


An elegant device for the solution of many problems of 
pneumatic or hydraulic pressure measurement. 

This strain gauge, of double spiral pattern, is applied to a 
diaphragm subjected to the pressure under investigation, and 
an electrical output/pressure calibration curve is taken. 

By integrating the circumferential strains over the diaphragm 
area, the double spiral pattern makes the most efficient 
use of gauge material and strain response of the diaphragm. 

The double spiral pattern does not sacrifice any of the 
advantages of the normal foil strain gauge. 


Available for immediate delivery 

Effective gauge diameters: 4” and 1", 

Material: Cu/Ni foil, Araldite lacquer backing. 
Resistance: 110 ohms central. 

Supplied in matched pairs to 0.5% resistance values. 


SAUNDERS ™=R O E LT 


(ELECTRONICS DIVISION) OSBORNE - EAST COWES - ISLE OF WIGHT 
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MEERLOO SPECIALLY HARDENED 
STEEL STAMPS... 


2 OCTOBER 1953 


For MANY years Austin Reeds 
have been makers of uniforms for 
Officers of the Royal Air Force. The 
newly commissioned Officer soon finds 
how valuable it is to rely on tailors with 
long-standing experience. Wherever an 
Officer’s service happens to take him in 
the United Kingdom there is nearly 
always an Austin Reed shop nearby 


where he can get help and advice. 


AUSTIN REED 


OF REGENT STREET 


LONDON AND PRINCIPAL CITIES 


On A.1.D. 
Approved List 
No. 4362/50 


LARGE PRODUCTION 
QUICK DELIVERIES 


JOHN MEERLOO & SONS LTD. 


MAVITTA 
DRAFTING MACHINES 


A complete range of Drafting Machines fi 
Boards up to 50 feet long, both vertical a 
horizontal. Adjustable Drawing Stands 

Boards. Mathematical Scales in varioug 
materials, Surveyor’s Rods. Isometric 
jection Machines. 


THE MASTER — latest in our range — 
Linkage by steel bands and pulleys — 360 
+ degrees rotation of index head — automatic 
location of main angles by press button 
through knob—quick release of head for 
lining up to drawings — counter-balanced for 
vertical use — modern styling and high quality 
finish. 
THE MAVITTA DRAFTING MACHINES LTD. 
HIGHLANDS ROAD SHIR! EY BIRMINGHAM 
Phone : SOLIHULL 2231/2 Grams: Mavitca, B’ham 


mc 


APPLY FOR CATALOGUE 


Suppliers of machined and fabricated components 
in all Plastics and Allied materials 
to Britain’s Aircraft industry 


Telephone: Telegrams: 
CLERKENWELL, 2333 4 & 7247 UHLHORN, Ve. LONDON 


ESTO. 1887 
We are proud to have the pleasure of supplying 
our precision products to many of 
the leading British aircraft constructors 


UHLHORN BROS. LTD. 
53 CITY ROAD, LONDON, E.C.1 


REDUCE OPERATING COSTS... 


Streamline Filters enable nigh grade oil 
to be used over and over again, thus help- 
ing to solve the problem of maintaining 
maximum efficiency at minimum cost. 


Streamline ricters 


INGATE PLACE, LONDON, 8.W.8 
phone MACAULAY 1011 


make a good impression every time 
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TITANIUM 


ACCLES & POLLOCK 
are already drawing tubes made from Fortiweld & Titanium 
and are ready to rise to new heights in 


tackling the most difficult tube making or tube manipulation problems for the aircraft industry. 


Accles & Pollock Ltd., Oldbury, Birmingham + A @ Company - Makers and manipulators of seamless tubes, in stainless and other steels. 


AAD. ARB. 


E.D.WYNNECO. 
STAVERTON AEROODRD 
GLOUCESTER 


ROBINSON & CO. (GILLINGHAM) LTD. Teleghane CHURCH DOWN 3264 
Londen Chambers, GILLINGHAM, KENT. Phone 5282 Telegrams: ‘WYNN GLOUCESTER: 
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AIRCRAFT ENGINEER 


PRESS DAY — Classified advertisement 
“‘copy’’ should reach Head Office by 
FIRST POST THURSDAY for publication 
in the following week's issue subject to 
space being available. 


FLIGHT 2 OCTOBER 1953 


CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 4/- per line, minimum &/-, average line contains 6-7 words. Special rates for Auctions, 
Contracts, Patents, Legal and Official Notices, Public Announcements, Tenders 5/- per line, minimum 10/-. 
Kach paragraph is charged separately, name and address must be counted. All advertisements must be strictly 
repaid and should be addressed to FLIGHT Classified Advertisement Dept., Dorset House, Stamford Street, 
~ndon, 8.E.1 
Postal Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd, 
and crossed & Co. 
Trade Advertisers who use these columns regularly are allowed a discount of 5% for 13, 10% for 26 and 15° for 
52 consecutive Insertion orders. Full particulars will be sent on application. 
Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an additional) 
charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to the 
advertisement charge. Replies should be addressed to ‘Box 0000, c/o Flight," Dorset House, Stamford Street, 
London, 8.E.1. 
The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
for delay in publication or for clerical or printer’s errors although every care is taken to avoid mistakes. 
Situations Vacant. ‘he engagement of persons answering these advertisements must be made through the local 
office of the Ministry of Labour and National Service etc. if the applicant is a man aged 18-64 or a woman 
aged 18-59 inclusive, unless he or she or the employer is excepted from the provisions of The Notification of 
Vacancies Order 1952. 


1S CHESTERFIELD ST., W.! 
Telephone: GROsvenor 4841 


AIRCRAFT SALES 
since 1930 


Consult us with confidence 
before Buying or Selling 
any type of Aircraft. You 
pay nothing for our 
advice and experience. 


AIRCRAFT FOR SALE 
W. S. SHACKLETON, LTD. 


Europe’s Leading Aeroplane Dealers 


(NOW 22 YEARS AT THIS ADDRESS AND 22 
TYPES OF AIRCRAFT SOLD THIS YEAR ALONE) 


INCE our last advertisement we have some more 

interesting aeroplanes to offer:— 

£99 99) Beechcraft D 18S. Executive. This 
aeroplane is in ‘as new’ condition, with 

only 200 airframe and engine hours since new in August, 


1952. With it goes a long list of unused maintenance 
spares. The aircraft carries full radio aids and de-icing, 
etc 


D.H. 89 Rapide. A unique aeroplane 
£2,200 believed to oe lower hours than any 


other Rapide in the world, being under 200 since new. 


FLYING BOOTS 


Nil hour engines (1,000 hour life) New fabric Lined throughout with sofe lux- 
throughout. registration to owner’s urious Sheepskin, these excellent 

requirements. New C. of A. : 
999 Percival Proctors I and III. We have an a hid 
two of eather sole, rubber heel, strap and 


interesting selection of Proctors, 

which are the well-known Reid and Sigrist conversions 

in perfectly delightful condition. They may be pur- 

chased with or without C. of A. 

£999 D.H. Moth Minor. An excellent little aero- 
eee plane which can be fitted with a cockpit 

canopy if required at short notice—twelve months 


buckle adjustment and exclusive 

calf retaining strap. 

Sizes Ladies 5-7 Gents 5-12 £5-9-6 
Trade Supplied 


Terms to Flying Clubs 
Send 3d. in stamps for illustrated catalogue. 


> of A. Long-range tank, etc., very low hours. 
£1 39 Auster Js. New only last year. Gipsy D. LEWIS LTD. (DEPT. F.) 
9 Major engine, four seats, long-range 124 GT. PORTLAND ST., LONDON, W.1 


tank, current C. of A. by makers, metal propeller, 
silencer and everything in wonderful condition. 
99 Gemini with a new C. of This is a 
one-owner aeroplane with full blind- 
flying instruments and multi-channel V.H.F. 
IR Aircraft, Engines and spares of every description. 


W S. SHACKLETON, LTD., 175 Piccadilly, 
¢ London, W.1. Phone: REGent 2448/9. Cables: 
Shackhud, London. 0070 


Tel. Museum 43/4 Grams: Aviakit, Wesdo, London 


WOLVERHAMPTON 
AVIATION LTD. 


THE LEADING LIGHT AIRCRAFT 
ENGINEERS 


AEROSERVICES (LONDON), LIMITED 


AVING sold the Dakota advertised last week, can 
now offer two further aircraft—one Free for Export 


‘THE AIRPORT, WOLVERHAMPTON 
Telephone Fordhouses 2191/4 


FOR SPARE PARTS, etc. 


Telephone; HOP 1784 


COTTON BAGS 
WALTER H. FELTHAM & SON, LTD., 


Imperial Works, Tower Bridge Road, 
LONDON, 8.E.1 


and the other Free for Export to the Colonies or Depen- 
dencies. 
OTH aircraft are extremely good specimens. 


AIRCRAFT SERVICING 


C. of A. Overhau's, Modifications and 
Conversion of All Types. 

Radio Instailations. 

Complete Resprays to High Gloss 


Also available from stoek, fully overhauled Pratt 
and Whitney engines, series R.1830 and Lycoming 
engines, series 0-290-3. 
ETAILS will be given to Principals. 
enquiries to: 
CROYDON AIRPORT, 
INGLAND 


ELEPHONE: CROydon 8833. Cables: Aeropaul, 


Address 


Croydon. Finishes. 


Spares held for Messenger, Gemini, 


SPECIAL OFFER 


O1. GENERATORS 
Leece Neville 22602. Fully Released 


LIVERPOOL AIRPORT 
Tel. : Garston 5289 


PRENTICE & TRAFFORD 
SPEKE 


AVIRAD, Ltd. 


OCKHEED Lodestars, PBYsA amphibious Cata- 

4 linas and Avro XIX aircraft available for immediate 

delivery. Also spares and equipment for all types of 
aircraft and engines 


Magister and Tiger Moth. 


Write for our Sales List of Aircraft 
and Engines. 


VIRAD, Ltd., Croydon Airport, Surrey. Tel.: 

Croydon 7744. Cables: Avirad, Croydon. [0500 

OUTHERN AIRCRAFT (GATWICK) LTD. LONDON OFFICE: Telephone: ABBEY 2345 
offer: 78, BUCKINGHAM GATE, S.W.1. 
(an. 9 months C. of A. 


ROCTOR V. 12 months C., of A. 


TIGER MOTHS. Choice of several. 


AIRCRAFT SPRING WASHERS 


LSO two late model American Cars. Low mileage, 


rfect condition. 
OUTHERN AIRCRAFT (GATWICK) 


MUIR & ADIE LTD. 
Croydon Airport, Surrey, Eng. 


LTD: 
[1067 


CROSS MFG. Co. (1938) LTD., COMBE DOWN, BATH 


TO B.S. Gatwick Airport. Tel.: Crawley 811. 
SPECIFICATION ILES MAGISTER, 3 years C. of A. Fast machine Cables: MUIRAIR, CROYDON. 
with §00 hours to run on engine. £325.—Carey, 
Denham Flying Club. Denham 2161. [1035 Exporters of all types of aircraft Spares 
S.P.47 Taylorcraft Plus D, completely rebuilt, ex- and instruments. Overseas buyers send 


£250 cellent history, new C. of A. No offers. Chel- 
tenham Aero Club. Staverton Airport, Cheltenham. 
[1072 


your enquiries. 


Immediate attention. Keenest prices. 
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AIRCRAFT FOR SALE 


R. 


. 
DexPas. Ltd. 


OMETHING old, something new we decided should 
be the theme of this week’s advert, and whether 
you think an aeroplane is old in terms of years or hours, 
we have some excellent vintage specimens to offer. 
THE doyen of the Dundas Archive seems to be a— 


KKER F.VII, circa 1928, still going strong on 

a Bristol Jupiter F. There are ample spares for this 
useful 10-seater which has been used until recently for 

riding at a European airport. 
COMING a good second is a 1931 Gipsy Moth, an 

ideal mount for the enthusiast. 

OUGLAS are well represented by one of the few 

remaining DC-2s als DC-3A with some 49,000 
hours on the airframe—there’s a lesson in utilisation! 
SS more up to date, there are a number of 

DC-4s on our books, and most youthful of all is 
a Bristol Freighter 31, only built last year. 

HATEVER their age, we can guarantee that all the 

aeroplanes are in excellent condition guaranteed 

Rr. Dundas standard. 


Ltd. 


2 BURY STREET, St. James’s, S.W.1. 
“Dundasaero, London.” 
ROYDON AIRPORT. CROydon 7744. 
“Dundasaero, Croydon.” {oss9 
IGER MOTH, two for sale, one with C. of A. to 
January 1954, fitted with glider tow. Both in excel- 
lent condition, ready for delivery. Quantity of spares 
also available. Seen at Dept. of Flight, College of 
Aeronautics, Cranfield, Bletchley, Bucks. [1105 
of Croydon Airport offer the following 
aircraft for sale. Taylorcraft, Austers (all marks), 
Proctors, Messengers, Gemini, Magisters, Fairchild, 
Argus, Bonanza, Rapides and Consul.—Vendair, 
Croydon Airport, Croydon 5777. [0603 
MILES Messenger Mark 4A. Airframe 560, main- 
tained by F. G. Miles only, Dockers paint. Gipsy 
Major 1D, 307 hours; all service by de Havilland since 
new. C. of A. Cruising 120 at 2,200. Spare windscreen, 
shock struts, mags, battery, etc. Any demonstration or 
inspection. No dealers.—Box os91. [ooss 
USTER AUTOCRAT. Engine type, Cirrus Minor. 
Engine hours since complete overhaul, under 600 
Airframe hours since new, under 600. Certificate of 
Worthiness, 23/4/54. Equipment, directional gyro, self- 
starter, battery (no generator). Colour, cream with 
green lettering. Price, £600.—Box 0842. [1090 
IGER MOTHS, two aircraft for immediate bevel 
with C. of A. until next July. One aircraft completely 
rebuilt with new fabric on fuselage, nil-hour engine, new 
tyres, overhauled instruments, etc., etc.; the other 
machine is in first-class condition with nil hours since 
top overhaul engine (1,088 hours since complete), 
electrical intercom., etc., etc. 
ITHER of these aircraft can be fitted with glider- 
towing hooks if required. 
A® {ROCONTACTS, Ltd., Gatwick Airport, Horley, 
Surrey. Tel.: Horley 1§10, Ext. 1 [oggo0 


Cables: 
Cables: 


AIRCRAFT WANTED 


EMINI. Preferably 3A Gipsy engines but others 
considered. Strictly realistic price.—Gates, 17 
Varley Road, Liverpool 19. _ (1088 
S. SHAC KLETON, Ltd., 175 Piccadilly, 
¢ London, W.1, are always in need of aircraft, 
engines and spares for clients all over the world. [0071 
fying demand for good used aircraft of all descriptions 
is very great. Operators or owners wishing to dis- 
pose of aircraft, engines, or anything aeronautical, are 
asked to communicate at once to:— 

K. DUNDAS, Ltd., 29 Bury Street, 

S.W.r 
HI. 2848. Cables: 


AIRPORT. CRO. 7744. 


London, 


“Dundasaero, Piccy, London.” 


[os58 


AIRCRAFT ACCESSORIES AND 
ENGINES 


A. J. WALTER. 
N° TICE to Dakota operators: 


UR vast stock of airframe spares, instruments, 
accessories, etc., is available to assist you to keep 
flying with the minimum of time spent on the ground 
due to service troubles. Whatever your requirements, 
do not hesitate to contact us, by letter, telephone or 
cable, or alternatively, by a personal visit when we shall 
be eee to show you the stocks held at Gatwick Air- 
Nt UR Associate Company, A. J. W. (Instrumerits), 
Limited, can undertake any instrument overhaul 
work and we also provide facilities for an exchange 
scheme on instruments at overhaul prices. 
A J. WALTER, Gatwick Airport, Horley, Surrey. 
© Tel.: Horley 1420 and 1510, Ext. 105. Cables: 
Cubeng, London. (0268 
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“INDUDABLEMENTE PRECISAN 
VDS. SUMINISTROS Y 


DEL MAS ALTO 
ORDEN? 


“Obviously, you need aeronautical sup- 
plies and service of the highest order!"’ 
When we think of Spain, we find colourful 
pictures brought to mind of sunshine and 
senoritas, maddened bulls and matadors, 
red rags and red roses, mantillas and moon- 
light, and so on and so forth. 


When they think of England, if they ever do, 
they probably have in mind thick fog, 
poker-faced population, Comet production 
and the dollar gap. 


BUT—when anybody, anywhere, thinks of 
AEROCONTACTS they think of super 
supply service for aircraft equipment, and 
we like to think of them thinking it. With 
this in mind, we are constantly adding to 
the range of aeronautical products available 
through the Scoba scheme, and since there 
isn't room to tell of every aspect of this 
service in one small column, we have pro- 
duced a new publication, called Contact. 


Please fill in the coupon below, so that you 
may be one of the first to receive a copy— 
FREE OF CHARGE. At the same time, we 
will add your name to our mailing list, and 
send you further issues every six weeks! 
Si, Si, sefior! 


(Block capitals, please!) 
Position 

Company 

Address 


Country 
Ref. F/2/10/53. 
To Aerocontacts Ltd., Publicity 
Dept., Gatwick Airport, Horley, 
Surrey. 
Please send without charge copy 
of your new publication Contact. 


AEROCON TACTS 


AIRPORT, HORLEY, SURREY 


TELEPHONE HORLEY 1510 CaBLES AEROCON HORLEY 


AIRCRAFT ACCESSORIES AND 
ENGINES 


ENDAIR of Croydon Airport, suppliers of aircraft 
components. 
ENGINE S and ancillary equipment for British and 
American aircraft 
y® INDAIR, Croydon Airport. Croydon §777. 


[o605 


AIRCRAFT FOR HIRE 


IPER Cub—hire and fly yourself. Moderate rates, 
hour, day, week or month.—A. J. Walter, Gatwick 
Airport, Horley, Surrey. Tel.: Hotley 1420 and 1510 
[o269 


AIRCRAFT SERVICING 


ROOKLANDS AVIATION, Ltd., Brooklands 
Aerodrome, Weybridge. C. of A overhauls, modifi- 
cations and conversions. Tel.: Byfleet 436. [0305 
EPAIRS and C. of A. overhaul for all types of air- 
craft.-—Brooklands Aviation, Ltd., Civil Repair 
Service, Sywell Aerodrome, Northampton.  Tel.: 
Moulton 3218. [0307 


CAPACITY AVAILABLE 


K® LLERING and any milling in all metals. Send 
us your die blocks to copy from wood or plaster 
masters. Up to sft by 8ft max. size 
to the trade. 
RMYTAGE BROS. (Knottingley), Ltd. 
The ly ‘oundry, Knottingley, Yorkshire. Tel.; Knot- 
tingley 4 [0975 
Carat Sry will shortly be available for jig boring 
Lindner” No. 15) and allied work. Our 24-hour 
shifts ensure early delivery. Consult us now on any 
oject.—British Industrial Model Services, Ltd, 
Priory Road, Hardway, Gosport. Tel.: Gosport 88081. 
[1084 


We are die copiers 


CARAVANS 


NEY “Statesman,” £1,065. Other Berkeleys from 
£399/10/-. New Glider 4-berth de luxe, £399/10/-, 
and 2-berth, £212. Safari, £368. Towing 4i°° pur- 
chase.—Mantles Garages, Ltd., Biggleswade. Tel. 2113 

[0367 


CLOTHING 


A.F. and R.N. officers’ uniforms purchased; large 
* selection of R.A.F. officers’ kits for sale, new and 
reconditioned.—Fisher’s Service Outfitters, 85-88 Wel- 
lington St., Woolwich. Tel.: Woolwich 1065. [0467 


CLUBS 


REPHILL FLYING CLUB 


EARN to fly at Redhill Aerodrome, Surrey, South 

4 London’s nearest flying centre, 23 miles from Hyde 

Park Corner, {3/10/- per hour dual; trom £2/10/- solo; 

instrument flying, instructors’ and advanced courses 

Attractive clubhouse with full catering facilities. —Tel 

Nutfield Ridge 2245 [0347 

ONDONERS! Your most accessible and reasonable 

4 club. M.C.A. approved courses. Austers, 45 
trial lesson 17/6. 

[o2ks 


ERTS and ESSEX AERO CLUB, Broxbourne 
Aerodrome, Nazeing, Essex. M.C.A. approved 
30-hour course; residential; trial lessons, 35/-; train 
from Liverpool Street, or Green Line Coach 715 
Tel.: Hoddesdon 2454, 2421. {0230 


- hour, 
Phone Penguin Flying Club, Vic. 1300 


CONSULTANTS 


W. SUTTON (Consultants), 

Place, Cheltenham. Tel. 5811 
SPECIALISTS in sales development and business 
\J negotiations between U.K. and Canada. [0750 
Ga CAPT. E. L. MOLE, B.Sc., A.P.R.Ae.S., 
31 Dover St., London W.1. Gro. 5902 [0400 
COMMANDER R. H STOCKEN, 

F.R.Ae.S., Eagle House, tog Jermyn St., London 

Te. Whitehall $863. fogig 

K. DUNDAS, Ltd., have been giving the correct 

* answer to aviation puctions for twenty years 
Technical. Purchasing. Operations. Marketing. 29 
Bury Street, London S.W.1. WHI. 2448. 


Ltd., 7 Lansdown 


MISCELLANEOUS 
SELWOOD FOR PLANT 
isc Greens Roller for sale, also new Greens 


1§-cwt. grass and footpath Rollers, petrol driven, 

Barford Perkins 25-cwt. oller, petrol 
driven. 

ILLIAM R. SELWOOD, Ltd., Chandler’s Ford, 

Hants. Tel. 2275. {1106 
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PACKING AND SHIPPING 
R AND J. PARK, Ltd., 143-9 Fenchurch St., E.C. 


© Tel.: Mansion House 3083. Official packers and 
shippers to the aircraft industry. foo12 
XPORT PACKING SERVICE, Ltd., Imperial 


Buildings, 56 Kingsway, W.C.2. Phone: Chancery 
$121-2-3. Sciencific packers to the Services and in- 
dustry. Specialists in the packing of aircraft and aircraft 
components. Approved packers for the Admiralty 
Alb, LEV, CLA» CLS, LEMS, MoS. and 
many foreign Government Departments. [0920 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


THE Air Transport Advisory Council give notice that 
they have received the undermentioned applications 
to operate scheduled air services :— 

From B.K.S. Aerocharter, Ltd., of 13a Old Burlington 
Street, London, W.1:— 

Application No. 216. For a Seasonal Inclusive Tour 
service with Dakota aircraft for the carriage of passen- 
gers and supplementary freight between Newcastle 
and/or West Hertiepool and Isle of Wight (Bembridge) 
at a frequency of from one to three services weckly, from 
April to September for a period of seven years com- 
mencing April, 1954 as 

Application No. 217. For a Seasonal Inclusive Tour 
service with Dakota aircraft for the carriage of passen- 
gers and freight between Newcastle 
and/or West Hartlepool and Tarbes (for Lourdes) at a 
frequency of from one to five services weekly, from April 
to September for a period of seven years commencing 
April, 1954. 

Application No. 34/1. For an increase in frequency 
commencing on May 1st, 1954, of up to 12 services 
weekly on their U.K. Internal service between West 
Hartlepool (Greatham) and London (Northolt) (Appli- 
cation No. 34), for the period of their current approval 
by the Minister of Transport and Civil Aviation which 
expires on December 31st, 1959. 

Application No. 9/1. From Don Everall (Aviatien) 
Ltd., of Elmdon Airport, Birmingham, for permission 
to operate an additional flight on their U.K. Internal 
service (Application No. 9) approved by the Minister of 
Transport and Civil Aviation for operation between 
Birmingham (Elmdon) and Jersey on Saturdays until 
December 31st, 1959, this additional flight to be on the 
route Nottingham-Leicester East-Birmingham-Jersey. 

These applications will be considered by the Council 
under the Seems of Reference issued to them by the 
Minister of Civil Aviation on July 30th, 1952. Any 
representations or objections with regard to these appli- 
cations must be made in writing stating the reasons and 
must reach the Council within 14 days of the date of 
this advertisement, addressed to the Secretary, Air 
Transport Advisory Council, g Buckingham Gate, 
London, 8.W.1, from whom further details of the appli- 
cations may be obtained. When an objection is made 
to an application by another air transport company 
on the grounds that they are applying to operate the 
route or part of route in question, their application, if 
not already submitted to the Council, must reach them 
within the period allowed for the making of represen- 
tations or objections. [1098 


TUITION 


AVIGATION LTD. 


(The Safe Guidance and Handling of Aircraft in 
the air) 


jo CENTRAL CHAMBERS, EALING, LONDON 


Ww. 
(OPPOSITE EALING BROADWAY STATION) 
Telephone: EALing 8949. 

1.C.A.O, Standards as implemented by the Ministry 
of Civil Aviation. Complete syllabus coverage of all 
Pilot/Navigator Licences given in printed and multi- 
colour illustrated Lecture Notes. No additional text 
books required. Tuition may be carried out by corres- 

yndence methods or by attendance in our Lecture 

FREE Brochure and presentation specimens, also 
advice and consultations. Apply above address. 

Link Training Department available for Instrument 
Rating experience. Complete coverage for necessary 
tests in our specially prepared and illustrated Precis. 
All types flying arranged. 

Quotations for General Printing in any specified 
colours. Instructional Diagrams, Charts and Aviation 
requirements a speciality. [0248 


TWIN CONVERSIONS 
EMINI aircraft, fitted radio, £6 per hour day, £7 
per hour night; dual or solo.—Southend Flying 
School, Essex. Rochford 56204. (0333 


THe LONDON SCHOOL OF AIR NAVIGATION. 


LL features pilot/navigator qualifications: oe 
cent. of total passes in Sonie's. Those sponsored 9§ 
per cent. pass at first sitting in Junior's. Our personal 
coaching methods unsurpassed. New “Home Study 
courses excellent alternative; finest of kind; full cover- 
age; unique in application; ideal those seeking career 
or higher licences. Link; briefing, proceedures and 
R/T.; type ratings; refresher with instrument flying, 
basic and advanced. Integrated scheme most efficient 
and economical. Advice without obligation. 
33 Ovington Square, Knightsbridge, London, S.W.3. 
Ken, 8221. [0277 


ROLLASON’S 


POSITIVELY 
THE WORLD’S BIGGEST 
STOCKISTS OF 


TIGER MOTHS 


FROM 
COMPLETE AIRCRAFT WITH LESS 
THAN 100 HOURS SINCE NEW 
TO 
INNUMERABLE A.R.B. - RELEASED 
SPARES OF EVERY DESCRIPTION 
FOR IMMEDIATE DELIVERY 


AIRCRAFT 


Several superlative machines now 

undergoing C. of A. are offered 

complete with full Dual Control 

and Blind Flying Panels. Exterior 
colouring silver. 


SPARES 


Your every requirement no matter 
how large or small can be met from 
stock. 


For highly competitive quotes with 
immediate delivery contact 


W. A. ROLLASON LTD. 
Croydon Airport, Surrey 


Tel.: CROydon 5151/4 
Cables: ROLAIR, CROYDON 


TUITION 


F.R.Ae.S., A.R.B.Certs., A.M.I.Mech.E., etc., on 
¢ “no “ape no fee’ terms; over 95 per cent. successes. 
For details of exams and courses in all branches of aero- 
nautical work, navigation, mechanical eng., write for 
144-page handbook, free.—B.1.E.T. (Dept. 702), 17 
Stratford Place, London W.1. [0707 
RITAIN’S AIR UNIVERSITY CAN TRAIN YOU 
for an airline career. Hundreds of today’s airline 
captains and key maintenance —— are graduates 
of this famous establishment. Courses are available for 
Commercial and Airline Transport Pilot’s Licences, 
Instrument Rating and Maintenance Engineers’ Licences. 
F°k details of these and other courses, apply to:— 
The Commandant, Air Service Training, Ltd., 
Hamble, Southampton. [0970 
LEARN to fly for £24; instructors’ licences and in- 
strument flying for £3 per hour; night flyin; 
- an hour; residence gns. weekly. Aporoved 
.C.A. private pilot’s licence course. — Wiultshire 
School of Flying, Ltd., Thruxton Aerodrome, Andover, 
Hants. [0253 
REE! Brochure giving details of courses in all 
branches aero eng. covering A.F.R.Ae.S., A.R.B. 
Certs, M.C.A. exams, etc. We are the only postal 
training college operated by an industrial organization. 
—Write to E.M.1. Institute, Postal Division, Dept. 
F.26, 43 Grove Park Rd., London W.4. (Associated 
with H.M.V.) 
ERONAUTICAL. Comprehensive full-time tech- 
nical and practical training for careers in all branches 
of aviation engineering. Diploma course leads to 
interesting executive appointments in civil aviation, 
design and development, draughtsmanship, maintenance. 
etc. Extended courses to prepare for A.F.R.Ae.S. and 
A.M.1.Mech.E. examinations.—Write for prospectus to 
Senior Master, College of Aeronautical Engineering, 
Chelsea, London S.W.3. Flaxman 0021. [oo1g 
OUTHEND - ON - SEA MUNICIPAL AIR 
CENTRE AND FLYING SCHOOL, Essex. Tel.: 
Rochford 56204. Training for private, commercial 
licences and instructor’s endorsements. M.C.A. 
approved 30-hour course. Tiger Moth and Auster air- 
craft. Special facilities for training in instrument ratings 
and radio procedure. Hourly day rates: Solo £3, dual 
3 ; -. Contract rate £2/10/-. Night: £4 solo, £4/5/- 
ual. No entrance fee or subscription. Trial lesson 30/-. 
[0332 


SITUATIONS VACANT 


The engagemeni of persons answering these advertisements 

must be made through the local office of the Ministry of 

Labour and National Service, etc., if the applicant is a 

man aged 18-64 or a woman aged 18-59 inclusive, unless 

he or she or the employer is excepted from the provision 
of The Notification of Vacancies Order 19§2. 


OPPORTUNITY TO WORK 
ON INTERESTING PROBLEMS 
associated with high speed air- 


craft, using modern test equip- 
ment in a new laboratory. 


EXPERIMENTAL 
ENGINEERS 


REQUIRED BY 
THE AIRCRAFT DIVISION 


THE ENGLISH ELECTRIC 
co., LTD. 
WARTON, NR. BLACKPOOL 


for work on aircraft structures. 

Degree or H.N.C. with one or 

more year’s experience on ex- 

perimental or design work 
preferred. 


Please write, quoting Ref. 434M, 
to: 
DEPT. C.P.S. 
336/7, Strand, W.C.2. 


GOLD COAST LOCAL CIVIL SERVICE 


ACANCIES exist for two meteorologists in the Gold 
Coast on contract terms. 


P 
UALIFICATIONS. Honours degree in physics 
or mathematics; not less than seven years’ experi- 
ence in Meteorological Office or Meteorological Branch 
of Royal Navy, with some service in tropics. Must be 
fully conversant with I.C.A.O. procedures. 
putes. Supervision of Accra Forecasting Office 
and related work of outstations; forecasting duties; 
responsible for training meteorological observers and 
assistant meteorologists. Will be required to act as 
Chief Meteorologist in his absence; should be familiar 
with processes of finance and administration; preparation 
of climatological summaries and conduct of local 
research. 
ERMS of appointment. Salary £1,530 by £60 to 
£1,950 per annum (consolidated) plus gratuity of 
£37/10/- tor each completed three months of resident 
service. Outfit allowance £30. 


POST B 

UALIFICATIONS. Honours degree in physics 
or mathematics; experience in climatology, training 

of meteorological staff and forecasting is essential. 
UTIES. Required to work in headquarters of the 
service primarily on climatological investigation 
and research; to assist in proper scientific training of 
local statf; may be required to undertake charge of 

Forecast Office or limited periods of forecasting. 
ERMS of appointment. Salary £990 by £50 to 
£1,490: £1,530 by £60 to £1,950 per annum 
(consolidated) plus gratuity of £25 for each completed 
three months of resident service on consolidated salaries 
of below £1,000 per annum, £37/10/ on consolidated 
salaries of £1,000 and over. Outfit allowance of £60 
on consolidated salaries of up to £1,530 per annum, 


£30 if over. 
FOR BOTH POSTS 
UARTERS are provided at rental of between £60 
and £90 per annum; free first class passages for 
icer and wife and up to three children under the age 
of 13; leave seven days per month (cumulative). Income 
tax at low local rates. 
APPLY in writing to the Director of Recruitment, 
Colonial Office, Great Smith Street, London, 
S.W.1, giving briefly age, qualifications and experience. 
Mention the reference number (CDE 57/13/02) and 
the pose applied for. [1086 
ENIOR and intermediate design draughtsmen with 
good experience of aircraft or light structural or 
mechanical engineering, required for aircraft and 


ar project work.—Apply, 7 letter, to Ports- 
mouth Aviation, Ltd., The Airport, Portsmouth. [0612 
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SITUATIONS VACANT 


THE COLLEGE OF AERONAUTICS 
DEPARTMENT OF AIRCRAFT DESIGN 


PPLICATIONS are invited for the post of 
demonstrator in aircraft stressing. Candidates 
should possess an engineering or mathematics degree or 
equivalent qualification, and at least two years practical 
experience. Salary in the range of £450 to £750 plus 
family allowance of £25 per child, and superannuation 
under the F.S.S.U. 
OMMUNICATIONS giving experience and qualifi- 
cations should be addressed to the Recorder, The 
College of Aeronautics, Cranfield, Bletchley, Bucks. 
Further particulars available. [1089 


SKYWAYS OF LONDON 


require 
EXPERIENCED CAPTAINS 


or 
YORK AIRCRAFT 
for operation in 
CYPRUS AND BEIRUT 
OOD salaries and allowances. Apolicants must have 
previous experience in command of York or similar 
multi-engined Aircraft. Apply for Applicants’ Form to 
the Personnel Manager, Skyways Ltd., 7 Berkeley 
Street, W.1. [o2zg2 


SABENA BELGIAN AIRLINES 


REQUIRE LINK-TRAINER INSTRUCTOR 
FOR BELGIAN CONGO 


Excellent salary. Maximum age 35.—Write with 
curriculum vitae to Sabena Direction d’Afrique, 
Leopoldville, Belgian Congo. {1013 


ELECTRONIC or electrical engineer required in 
a test equipment laboratory engaged on the design 
of both production and field test gear for aircraft 
instruments. 
HE post is of a responsible nature and covers the 
design of a wide variety of instrumentation in the 
low frequency range (0-100 k/c.p.s.), including such 
fields as gyro rotor balancing, speed measurement and 
control, magnetic amplifiers, servo mechanisms, fre- 
quency selective and phase sensitive valve voltmeters. 
HE post is permanent and pensionable, salary in 
accordance with experience and qualifications.— 
Apply to the Personnel Manager, S. Smith and Sons 
(England), Ltd., Bishops Cleeve, nr. Cheltenham, 
anoting reference 15/EN. [1100 
THe G.E.C. Stanmore Laboratories invite applica- 
tions for the following vacancies for work on 
guided missile research. Good canteen facilities, sick 
fund and pension scheme. Holidays above average. 

(i) Senior graduate with rst or 2nd class 
honours degree or equivalent qualifications 
required to work on the planning and 
assessment of complex trials on airborne 
radar. Previous experience in radar work 
highly desirable. (Ref. F/LL.MB.1). 

Graduate, aged about 30, with good degree 
or equivalent qualifications reauired for 
responsible work on technical flight trials 
of airborne radar. Previous experience of 
similar work and of flying is very desirable. 
There is also a junior post vacant for a man 
with similar qualifications. Both these 
posts (together with (i) above) involve some 
travelling within the United Kingdom. 
(Ref. F/LMKRB.2). tn 
PPLICATIONS should be made in writing in the 
Staff Manager, G.E.C. Stanmore Laboratories, The 
Grove, Stanmore Common, Stanmore, Middlesex, stat- 
ing age, qualifications and experience and quoting the 
eppropriate reference. [rror 
S WAYS of London require additional captains 
with A.I..T.P. licence and York or other multi- 
engine experience.—Write or phone Personnel Manager, 
7 Berkeley Street, W.1. Grosvenor 7721. [o293 
NGINEERS. There are interesting vacancies for 
suitably qualified men with initiative, for a number 
of positions on a wide variety of project work both on 
civil and service aircraft and engine conversion, overhaul 
and production 
SSIGNMENTS will cover either design investiga- 
tion and modification, investigation of production 
methods and problems. Applicants should have back- 
round of aircraft or engine apprenticeship to Higher 
ational standard followed bv either design and tech- 
nical office, planning and ratefixing or aircraft servicing 
experience.—Applications should be addressed in the 
first instance to the Personnel Officer, Field Aircraft 
Services, Ltd., Croydon Airport, Surrey. [ro82 
LECTRONIC wiremen required for work in proto- 
type vibration equipment on helicopter and fixed- 
wing aircraft.—Applications, in writing, to Personnel 
Manager, Percival Aircraft, Ltd., The Airport, Luton, 
Beds., stating age, experience and salary required [0600 
ECHNICAL illustrator required, aged 23 or over, 
with considerable practical experience —Applica- 
tions in writing to Personnel Manager, Percival Aircraft, 
Ltd., Luton Airport, Beds., stating age, experience and 
salary required. [os93 
AIRCRAFT or mechanical draughtsmen, all grades, 
and junior aircraft stress and weightsmen required. 
—Applyv, stating age, experience and salary required, 
to the Chief Draughtsman, Alan Muntz and Co., I td., 


Aircraft Division, Langley Aerodrome. Slough, a 


WIRE 
THREAD INSERTS 


FOR NEW DESIGNS 
AND SALVAGE 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN . BATH 


Tel.: COMBE DOWN 2355/6 


THE DUNLOP RUBBER 
COMPANY LIMITED 


Aviation Division, Coventry 
require 
SENIOR 
DESIGN DRAUGHTSMEN 


capable of carrying projects through 
from conception to completion, also 


JUNIOR 
DETAILS DRAUGHTSMEN 


and 


SENIOR AND JUNIOR 
STRESSMEN 


Experience of light hydraulic or 
pneumatic equipment would be 
advantageous. The company’s pro- 
gramme offers excellent prospects of 
permanent, interesting employment 
under congenial working conditions. 
Salary will be commensurate with 
qualifications and experience. Apply 


Labour, Manager, 
DUNLOP RUBBER CO. LTD., 
Aviation Division, 
Foleshill, Coventry 


Undercarriages—complete 
Wheels—complete 
De-Icer Boots 


EE 


immediate delivery ex stock 


Staravia 
BLACKBUSHE AIRPORT 


CAMBERLEY, SURREY 
Tel.: Camberley 1600 


SITUATIONS VACANT 


LICENSED radio engineer and radio mechanics at our 
base at Stansted Airport, Essex.—Apply by letter or 
telephone to the Senior Radio Engineer, Aviation 
Traders, Ltd., Southend Airport, Essex. Tel. : Rochford 
$6491. {ogso 
IRCRAFT radio mechanics skilled in workshop 
practice or aircraft installations to work at Stansted 
Airport, Essex. Hostel accommodation available. 
Minimum hourly rates, 3s. 9d.——-Write to the Personnel 
Manager, Skyways of London, 7 Berkeley Street, W.1. 
[o290 
XPERIENCED aircraft inspectors for maintenance 
of York airframes and Merlin engines required by 
Skyways at Stansted, Essex. Licences an advantage, but 
not essential. Hostel accommodation available. Please 
write to the Personnel Manager, 7 Beikeley St., W.1, 
[1063 
required with comprehensive experi- 
ence of sheet metal production. Ratefixing experi- 
ence an advantage. Written applications only to the Per- 
sonnel Officer, The de Haviland Engine Company, 
Limited, Leavesden Aerodrome, near Watford, Herts. 
[1077 
UALITY control engineer. A vacancy exists for a 
capable engineer to organize and take charge of 
the Quality Control Section of an established aircraft 
company in the Midlands engaged on the overhaul and 
repair of various types of British and American aircraft 
and also the manufacture of aircraft details and sub- 
assemblies 
UITABLE applicants should have previous experi- 
J ence of A.I.D. inspection procedure and also a 
sound knowledge of production control principles, 
Preference will be given to applicants with a Higher 
National Certificate or equivalent qualifications.— 
Applications should be made in writing to Personnel 
Department, Field Aircraft Services, Ltd., Nottingham 
Aerodrome, Tollerton, Nottinghamshire. 1o8t 
M. HOBSON, Ltd., invite applications for posi- 
* tions in the drawing office as follows: designers, 
detail and modification draughtsmen, checkers, stress- 
men. The work is concerned with interesting projects 
connected with fuel metering equipment and hydraulic 
flying controls for aircraft.—Hobson Works, Fordhouses, 
Wolverhampton. [0420 
REQUIRED immediately by Percival Aircraft, Ltd., 
Luton Airport, Beds., several draughtsmen with 
comprehensive experience of engine installation and 
allied systems. Good welfare facilities, including staff 
pension scheme.—Applications in writing, stating age, 
qualifications, experience and salary required, to the 
Personnel Manager. [o6o1 
XPERIENCED technical illustrators, authors and 
spares schedule compilers required for the prepar- 
ation of aircraft maintenance manuals, etc. Good wages 
and permanent posts for suitable men. Applications in 
writing should state age, experience and wage expected 
and be addressed to the Chief Designer, Auster Aircraft 
Ltd., Rearsby Aerodrome, Leicester [1073 
RMSTRONG SIDDELEY MOTORS have vacan- 
cies for technical assistants for research and experi- 
mental work on aircraft gas turbines; particularly on 
compressors, turbines and aerodynamic flow problems. 
Engineering Degree, H.N.C. or equivalent necessary.— 
Write in detail to Reference Ar, Personnel Manager 
Armstrong Siddeley Motors, Coventry. {1074 
EST laboratory assistants (male) required by Percival 
Aircraft, Ltd., Luton Airport, Beds. National Certi- 
ficate standard and previous experience on design of test 
laboratory equipment desirable. Good welfare facilities 
including staff pension scheme.—Applications, Stating 
qualifications, experience, age and salary required, to 
Personnel Manager [0596 
IR FORCE, Naval, civil and helicopter aircraft all 
under design and development at Percival Aircraft 
Ltd., Luton Airport, Beds. Applications are invited 
from senior and junior draughtsmen and stressmen for 
work on this interesting programme. Good welfare 
facilities, including staff pension scheme.— Write, givin 
details of experience and salary required, to Personne 
Manager. losos 
(CpPRORTUNITIES exist for experienced airframe 
stressmen to be in on the start of a completely new 
design. Only fully qualified men with at least five years’ 
experience need apply. Permanent positions for the 
right type of men.—Applications, in writing, Stating 
qualifications, experience and salary expected, to Chief 
Designer, Auster Aircraft, Ltd., Rearsby, Leicester. 
{1030 
ECHANICAL draughtsmen. Metropolitan-Vickers 
Electrical Company have vacancies for men with 
experience in mechanical equipment, fabricated struc- 
tures.— Applications, in writing, stating age, experience 
salary required, marking envelope “Mechanic 
Draughtsmen,” to Personnel Manager, Metropolitan- 
Vickers Electrical Co., Ltd., Trafford Park, Man- 
chester 17. [0450 
M. HOBSON, LTD., Hobson Works, Fordhouses, 
. Wolverhampton, require a number of Develop- 
ment Engineers for interesting work on power-operated 
flying control and hydraulic systems. Preference will be 
iven to applicants heving previous experience of 
draulic systems, or to those of engineering degree or 
H.N.C. standard. Accommodation in the firm's staff 
hostel available for single applicants. [1097 
H* IDLEY PAGE (Reading), Ltd., The Aerodrome, 
Woodley, Reading, have vacancies in their design 
offices for a senior electrical draughtsman, senior design 
draughtsmen, an intermediate jig and tool draughtsman 
and for senior, intermediate and junior weightsmen. 
They are required for work on an interesting new pro- 
ject with good opportunities for advancement in an 
expanding design office. Please send full particulars of 
experience, etc., to the Personnel Officer [0235 
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SITUATIONS VACANT 


SITUATIONS WANTED 


RMSTRONG SIDDELEY MOTORS, Coventry, 
have vacancies for a number of designers and senior 

and junior draughtsmen. Although gas turbine experi- 
ence is most advantageous it is not necessarily essential 
as training will be given in this specialized work to 
suitably qualified draughtsmen.—Apply in detail to 
Reference F.103, Personnel Manager, Armstrong 
Siddeley Motors, Coventry. [0200 
UNIOR STRESSMAN required by Flight Refuel- 
ling, Limited. Qualifications, Engineering Degree or 
H.N.C, Opportunity for keen young man to take part 
in an interesting development programme. Excellent 
working conditions. Reply, giving details of age, 
qualifications, experience and salary expected, to Per- 
sonnel Manager, Tarrant Rushton Airfield, nr. Bland- 
ford, Dorset. {1078 
IRELESS STATION SUPERINTENDENT 
required by the Nigeria Government Posts and 
Telegraphs Department for one tour of 18 to 24 months 
in the first instance. Commencing salary according to 
experience in scale £854 rising to £1,392 a year 
Gratuity £100/f150 a year. Outfit allowance £60. 
Free passages for officer and wife and assistance towards 
cost of children’s passages or their maintenance in the 
U.K. Liberal leave on full salary. Candidates must 
have had wide practical experience of modern radio 
techniques and equipment, particular V.H.P. 
equipment, and preferably also V.H.F. multi-channel 
equipment.—Write to the Crown Agents, 4 Millbank, 
London, S.W.1. State age, name in block letters, full 
qualifications and experience and quote M2C 7 FE. 
1094 


FOR SALE BY OWNERS 


Fairchild “CORNELL” PT-26 


Canadian-built two-seat tandem 
trainer. Full blind and night 
flying equipment in both cockpits. 
Excellent aircraft used as a 
demonstrator with only 360 hours 
since new. Offered at 1,200 
U.S. dollars or equivalent in other 
currencies. May be inspected in 
Europe. 


Apply for further particulars and 
illustrated brochure to :— 


THE BABB COMPANY SARL, 


1 RUE LORD BYRON 
PARIS 8e 


‘OMMERCIAL representative required by large 
manufacturing company. ust have sound tech- 
nical training in the light electrical engineering field, be 
energetic and keen with ability to obtain new business 
in the face of strong and established competition.— 
Details of education, previous experience, salary and 
whether car owner, quoting reference F/770, to Box 
0897 {1102 
V. ROE AND CO., Ltd., have a vacancy for 
* a technical assistant in the stress office of their 
design department. Candidates should possess a degree 
in engineering, physics or mathematics, and should be 
interested in applying their knowledge to aircraft 
vibration and  aeroelastic problems.—Applications, 
Stating age, qualifications, experience, also salary re- 
quired, to the Labour Manager, A. V. Roe and Co., 
Ltd., Gareengate, Middleton, Manchester. [1038 
M. HOBSON, Ltd., Hobson Works, Fordhouses, 
¢ Wolverhampton, require a number of Technical 
Liaison Engineers for interesting work on power- 
operated flying control and hydraulic systems. After 
an initial training period at the company’s works in 
Wolverhampton, successful applicants may be required 
to carry out liaison duties at customers’ works in various 
parts of the country, Previous experience of — 
systems desirable. [109 
FARNBOROUGH (HANTS) ROYAL AIRC 
ESTABLISHMENT Technical College (selective) 
requires Lecturer in Aircraft Structures to teach subject 
to final B.Sc. and H.N.C. standard. Facilities for 
research may be available. Qualifications; Degree or 
equivalent with considerable teaching and industrial or 
research experience. Salary on scale, £900 by £25 to 
1,000, plus £40 Special Addition and subject to 
Teachers’ Superannuation Acts.—Details and forms 
from Principal, to whom completed forms must be 
returned within 14 days of this notice. [1095 
ECHNICAL sales representative for territory Mid- 
lands and North required by manufacturers of 
various types of fastening devices. Good technical 
education, aircraft design office experience, sales ability 
and a definite interest in a permanent selling career are 
essential qualifications for this ~~. Duties comprise 
calling on aircraft design staff, discussing technicalities 
of all types of fastening problems and selling our fasten- 
ing devices. Salary/commission range £800 to £1,000. 
Expenses. Car supplied. Pension scheme. Present 
staff know of this advertisement.—Reply fully, includ- 
ing details education and working career, in complete 
confidence, to G.S.M., Box 0898. {1103 
ASSISTANT SIGNALS OFFICER required by the 
Government of Nigeria for the Aviation Depart- 
ment for one tour of 18 to 24 months in the first instance. 
Salary, etc., either (a) in scale £750 rising to £1,315 a 
year with prospect of permanency, or (b) in scale £807 
rising to £1,453 @ year, on a temporary basis with 
gratuity at the rate of £100 a year. Outfit allowance 
£60. Free passages for officer and wife, and assistance 
towards cost of children’s passages, or their maintenance 
in the United Kingdom. Liberal leave on full salary. 
Candidates must have a knowledge of the fundamental 
principles of electricity and magnetism and of radio 
engineering with experience in the maintenance of 
aeronautical radio transmitters and receivers, direction 
finders, test equipment and small petrol and diesel 
engine generator sets. Workshop experience and a 
knowledge of radar will be of advantage. Minimum 
examination qualifications are C. & G. Certificate in 
radio Communications or technical electricity, or satis- 
factory pass in M.C.A. radio mechanics course.— 
Write tothe Crown Agents, 4 Millbank, London, S.W.1 
State age, name in block letters, full qualifications ph 
experience and quote M2C/29637/FE. [1093 


ILOT seeks employment; 1,050 hrs Commercial, 
R/T licence; 30.—Box 0893. [1092 


OMMERCIAL pilot, I/R.,, R/T., 32, 1,350 hours, 
second pilot. Consuls, Dakotas.—Box 0856. [1og1 


ILOT, senior commercial, 5,200 hours, 3,300 hours 
Dakota, requires full or part-time position or 
free-lancing.—Box 0699. [1068 


ILOT, 700 hours, commercial and instrument rating 
just obtained. Some heavy. Twin experience. 
Seeks situation.—Box 0843. [1085 


ADIO officer, 3,200 hours British and American 
equipment; own maintenance, seeks position home 
or abroad. Available immediately.—Box [1087 


AS turbine engine test engineer, with supervisory 
and administrative experience, seeks situation, 
home or abroad. Age 33.—Box 0899. [1104 


BOOKS, ETC. 


OPIES of “Flight,” 1909-15, ““The Aeroplane,” 
1911-15, “The Aero,” 1910-13 for sale. Some copies 
missing. Offers.—10 Mylnefield Road, Invergowrie by 
Dundee (Angus). [1099 


DCOL 


(Regd. Trade Mork) 
SOLDERING 
INSTRUMENTS 
SOUND Joints 
for 
SOUND Equipment 


Any voltage range supplied 
6/7 to 230/250 

@ Standard model for radio 
maintenance, etc. Detach- 
able bit type. (Factory Bench 
Line) 
Equally suited to daily or 
intermittent use 
Consumption: 25 watts 
Total length of instruments: 
9 inches 


Made in England Registered Design 

British, U.S.A., & Foreign Patents 

@ Apply Sole Manufacturers 
and Suppliers 


ADCOLA LTD. 
Sales, Offices & Wor MACaulay 4272 
CRANMER COURT, “CLAPHAM HIGH ST., S.W.4 
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FLIGHT 


For operation at 18—29 volts D.C. and 
designed primarily to meet the requirements of 
aircraft starting systems. R.P.M. is 7,500 maxi- 
mum — with input 18 volts. 
The range also includes a 2 H.P. model of comparable 
performance and smaller dimensions. 


PUMPS + VALVES + AIRCRAFT STARTERS + PREFORMED WIRING SYSTEMS + ELECTRIC ACTUATORS 
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cheaper to operate 


than any other airliner 


Even the superlatively luxurious on 
60-seater version of the Britannia 
has a very low level of <m 
‘operating costs, coupled with Pay 
; 
great range and high block-speed Rie 
performance. aiesed PENCE PER PASSENGER MILE 
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